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JL BIS Treatise conteins a full demount of the tariotis 
Hxtamal, Chemical, and Physical (*haracters employed 
fan the descriptions of Minerals in my System of Mine« 
nlqgy. It embraces not only the terminology of Wmw^ 
9MB f Mid other German naturalists, but also that of the 
celebrated HAtV; and to assist the Student, I have pyett^ 
along with the English terms, also the German, Frencb 
and Latin 

The history of this branch of Mineralogjr from the 
titise of A^RtcoLA, who published the first systematic ar^ 
rangement of the Characters of Minerals, to that of the 
more perfect methods of Werner and'J^^T, would a& 
lord an opportunity of communicating much curious in« 
fiirmatioQ ; but it is so extensive, that we must abandon 
it for the present, and rest satisfied with the following 
eDumeration of the authors who have treated on this sub* 
ject: 

. i 3* Agricola^ 
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CHARACTERS of MINERALS. 



X HE characters of minerals are of difTerent kinds, vi;E, 
External, Chemical^ Physicalf Geognostical^ and GeogrOr 
phicaL 

1. External Characters^^-^Te those which we discover 
by means of pur sensed in the aggregation of minerals, 
^i which have no reference to their relation to other 
bodies, or to chemical investigations. 

2. Chemical Characters, — are those which are afforded 
bj the complete analysis of the mineral, by trials with 
the various re- agents, the blowpipe, and the pyrome- 
ter. 

3. Physical Characters^ — are those physical phenomena 
which are exhibited by the mutual action of minerals 
aad other bodies ; such are the magnetic and electric pro- 
perties exhibited by some minerak* 

4. Geognostical Characters^yt-sre those derivjed from 
various geognostic relations ofiyninerals. 

5. Geographical CAaracfer«,-^fare»a^lved from the geo- 
graphical distribution of minerals. 

We shall first consider the External Characters, an4 
^beo the others, in the order already mentioned* 



X External CflARACfERs op Minerals. 

The External Characters of Minerals are either gene- 
ric or specific. The Generic Characters are certain proper^ 
ties of minerals used as characters, without an j reference 
to their differences, as colour, lustre, or weight. The 
differences among these properties form the Specific Cha- 
racters, as adamantine lustre, and glassy or vitreous lus« 
tre. The generic characters are divided into general and 
particular : Under the first, are comprehended those that 
occur in all minerals, whether solid, friable, or fluid : un- 
der the second, those which occur only in particular 
classes of minerals. In the following tabular view, the 
External Characters are arranged nearly in a natural suc- 
session, and in the order in which they are employed in 
the descriptions of minerfds. 
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TABULAR VISW 



(3ENERIC EXTERNAL CHARACTERS 



MINERALS. 



OENBSAL CENERtC EXTERNAL CHARACTERS. 
1. (^LOUR. 

Z. The Cohesion of the Particles, according to which mi- 
nerals are distinguished into 

Solid, Friable, Fluid 



PanieuUr generic charactera cf 
Solid minerala. 


PBTticillar gcneiii: 
chaxiictera of Friable 


Purlieu] ar gcncrEc 

churaclGrB ..f Fluid 

raincrttla. 


'i 


External shape. 
External surface. 


External shape. 
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External lustre. 




The lustre. 
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Lustre of the 


The Lustre. 






fracture. 
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The fracture. 
Shape of the frag- 


Aspect of the 
particles. . 






ments. 
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ParUculm generic tbmtmaw of SoUd 


Paniculu generic 


ParticuJai 




duncten of Friable 
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Fluid mil 
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tinct concre- 
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Lustre of the di- 
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The transparen- 
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cy. 
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The streak. 


The soiling. 


Fluidit; 




Lo« 


The soiling. 






' ^ 


The hardness. 








The tenacity. 






The frangibility. 


The friability. 
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The flexibility. 
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The adhesion to 
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the tongue. 






For the 
hearing. 


The sound. 













BaHoining general generic external characters. 



C3. The Unctuosity. 
For the touch.-) 4. The Coldness. 

(.6. TheWeighll 
ForthesmeU. 6. The SmeU. 
For the taste. 7. The Taste. 
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filFFERJElW' (GENERIC ahd SUSiORDINATE SPECIFIC EXTEl^ 

KAL CHARACTERS 



Of 



MINERALS. 



CBNERAL GENERIC EXTERNAL CHARACTEBS: 

I COLOUR. 

1. The different Chief or Principal Colours and their varidietf^ 
A. White. Weiss. Blanc. Albus. 

a, SnoW'tvhite* SchneeWeiss. Blanc de neige. Ni^ 

veo-albus. 

b. Reddish-white, Rbthlichweiss. Blanc rougeatre. 

Rubescenti-aTbus. 
«. YeUofvish'white. Gelblichweiss'. Blanc jaunatre/ 

Flavescenti-albus. 
d» Silver^white. Silberweiss. Blanc d'argent. Ar-r 

genteo-albus. 
e* Greyish-white. Graulich-weiss. Blanc grisatre* 

Canescenti-albus. 
^f. Greenish^ivkite. Griinlich-weiss. Blanc verda^ 

tre. Viridescenti-albus. 
g. MiUe-mhite* Milchweiss. Blanc de kit Lac«r 

teo-albus. 
A. Tin-white. Ziimweiss* Blanc d'^tain* StannecK 

att)v»« 

B. GftftY^ 
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B. GexIt. Gnui. (jris. Griseof. 

«• Lead-grejf. Blcignuk Giis de plomb. Flani« 
beo-griseus. 
«. Camtmm kad grty, Gcmeiiies bleignn. Gns 

de plomb commim. 
A* Firdb leoif-grrjf. Frisdies ble^rui. Giis dt 

piomb finuclie. 
y« fiUhxA itmi-grey. Schwanfich b lei g i au . Cms 

de plomb coiratre. 
}. Wkiiisk iad-grty. Weisflkb bleigran. Grig 
de ptoneb fttotre. 
k JOmsk^grry. Bl&ulkbgruz. Gris bfeoatze. Cm- 



FkmH'gn^ Per^na. Giis de pede^ Mar- 



dl jbdfcr-^irrj^ RttKbgnuL Gns de iimi^ Fo- 



r» Crrwwii4-^rfy. Graificbg;nB. Giis ▼ ctdati e. 

Vind»ctnlKgnseu2k 
f. YMmisk-^;r^. G^htkhf^io. Giis jumatre. 



^. jUV-^prv^ AscbgrvL Gds de ccsdrc Ctnereo- 



V. VKilC^IHtMOtiljpef • 

^ Inm MokL E2si»s!i.^«an. Xotr de tfer. Fer- 



lTiiii tiniiMiri B^r^iBBiiecetttKa^tr. 
& Jtom blacky Qc j L i iU Mi i Mb4 i^ib«aiac!k«an 
Qiier ^pruttoc^ ^KtnwBb Xoir wd«K. Viii. 



t: 



f. Bhitsh black. Blaulichschwarz. Nqir bleuatre* 

Coerulescenti-niger. 

j). Blue. Blau. Bleu. Cceruleus. 

a. Blackish-blue » Schwarzlich blau. Bleu noiratre. 

b. Azure-blue. Lazurblau. Bleu d'azur. Azureo- 

ccenileus. * 

c. Violet'blue. Veilchenblau. Bleu violet Viola- 

ceo-coeruleus. 

d. Lavender-blue, Lavendelblau. Bleu de lavande, 

Lavendula-coeruleus. 
<. PlumMue: Pflaumenblau. Bleu de piune; 

Pruneo-coeruleujs. 
Jl BerUn-blue, or Prussian blue. Berlinerblau. Bleu 
de Prusse. Berolino-coerulcus. 

g. IndigO'blue. Indigblau. Bleu d'indigo. Indico-* 

. coeruleus. 
h. SmaU-hlue. Schmalteblau. Bleu de smalt Smal- 

tino-coeruleus. 
s. Duck-blue. Entenblau. 
/ k. Sh^blue, Himmelblau, Bleu de del. Coelesti-* 
cceruleus. 

E. Greein. Griin. Verd. Viridis. 

^ Verdigris-green. Spaugriin. Verd de gris. .^Jru-* 

gineo- viridis. 
b. Celandine-green. Seladougriin. Verd celadon^ ou 

de mer. Celadonb-cceruleus. 

e. Mountain'green. Berggriin. Verd de montagne^ 

Montano-viridis. 
d. Leek'green. Lauchgriin. Verd de poireau ou de 

prase. Prasino«viridis. 
C^ Emerald^green. Schmaragdgriin. Verd emeraude. 

Smaragdino-viridis. 

f. Afple^greett. Apfelgriin. Verd de pomme. Po^ 

iiuioeo«vindi8« 

g. Grass 
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g. Grass green, Grasgriin. Verd de pr6. Guiin^ 

neo-viridis. 
h. Blackish green. Schartzlichgnin. Verd nointrer 

Nigrescenti-viridis. 
f. Pislachio'green. Pistaziengriin. Verd de pistache. 

Pistacio-viridif. 
h AsparagtiS''green. Spargelgriin. Verd d'asperge. 

Asparago viridis. 
L Olive-green. Olivepgriin. Verd d'oUve. ^ Oliva-i' 

ceo viridis. 
«i. Oil-green. Oelgriin. Verd dliuile. Oleario- 

viridis. 
n. Siskin-green. Zeisiggriin. Verd serin. Acarm-- 

thino viridis, 

F. yiLLow. Gelb. Jaune. Flavus* 

a. Sulphur-Bellow. Schwefdgelb. Jaune de sc^^mji 

fre. Sulphureo-ilavus. 
6. Brass-^ellaw. Messinggelb. Jaune de laitc^^^ 

Orichalceo flavus. 
c* Siraw^ellow. Strohgelb. Jaiine.de paille. Str"^^ 

mineo-flavus. 
d. Bronze-jfelU^. Speissgelb. Jaupe de |}ron^^ 

.£nco-flavus. 
€• Wax-ydlow. Wachsgelb* Jaune de cire. C^' 

reo-flavus. 
/. Honey-^hw. Honiggelb. Jaune de mieL Me/-* 

leo-flaTus. 
g. Lemom^^dUm. Citrongelb. Jaune de oMcffi^ 

Citrino-flavus. 
JL GM-yetiow. Goldgelb. Janne d'or. Aurep- 

flavus, 
L Ockr^-feOow. Odoei^gelbw Jaime d'odire. Ocfarth 

ceo-49aTus. 
h Wtne-felkm. WmgtSb, JinoedeTinu Vineo- 

flatus. 

L Cf€tsi^ 
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L Cream, or Isabella yeUaw. Isabelgelb. Jaune 

isabelle. Isabelino-flavus. 
m. Orange yellow. Oraniengelb, oder Pommeranz- 

gelb. Jaune d'orange. Aurantio*flavus. 

G. Red. Roth. Rouge. Ruber. 

a. Aurora, or morning red. Morgenroth. Rouge 

d'aurore. Auroreo-ruber. 

b. Hyacinth red. Hyazinthroth. Rouge d*hya- 

cinthe ou ponceau. Hyacinthino-ruber. 

c. Tile red. Ziegelroth. Rouge de brique. Lateri- 

tio-ruber. 

d. Scarlet red. Scharlachroth. Rouge ecarlate. Scar- 

latino-ruber. 
c. Blood red. Blutroth. Rouge de sang. Sangui- 
neo-rubcr. 

f. Copper red. Kupferroth. Rouge de cuivre. 

Cupreo-ruber. 

g. Flesh red. Fleischroth, Rouge de chair* Car- 

neo-ruber, 
h. Carmine red. Karminroth. Rouge de carmin. 

Carmineo- ruber. 
i. Cochineal red. Koschenillroth. Rouge de coche- 

nille. Coccineo-ruber. 
k. Crimson red. Kermesinroth. Rouge cramoisi. 

Carm esino-ruber. 
/. Rose red. Rosen roth. Rouge rose, Roseo -ru- 
ber. 
m. Peach-blossom red. Pfirsichbluthroth. Rouge de 

fleurs de pecher. Persicino ruber. 
n. Columbine red. Kolumbinroth. Rouge colum- 

bin. Columbino-ruber. 
0. Cherry red. Kirschroth. Rouge cerise. Cera- 

sino-ruber. 
p. Brownish red. Braunlichroth. Rouge brunatre. 

Brunesccnti-ruber. 

B H. Brown. 
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H. Brown. Braiin. Bnin. Bnmos. 

a. Reddish hronm. Rothlichbraun. Brun r 

atre. Rubescenti-bninus. 

b. Clove brown. Nelkenbraun. Bnin de gei 

Caryophyllino-brunus. 

c. Hair browju Haarbraun. Brun de chc 

Capillari-bmnus. 

d. Broccoli brown. Kohlbraun. Brun de 

Brassidno-brunos. 

e. X^hesnut brown, Kastanienbraun. Brun d( 

taigne. Castaneo-brunus. 

f. Yellowish brown. Gelblichbraun. Brunjau 

Flavescenti-bninus. 

g. Pinchbeck brown, Tombackbraun. Brun de 

bac. Tombacino-brunus. 
h. Wood brown. Holzbraun. Brun de bois. 

neo-brunus. 
I. Liver brown, Leberbraun. Brun de foie. \ 

tico brunus. 
k. Blackish brown, Schwarzlichbraun. Brun 

atre. Nigrescenti-brunus. 

2. The Intensity of the Colours, Die hohe der farben, 
Unsite des couleurs. Vis colorum. 

A. Dark. Dunkel. Foncee. Obscurus, 

B. Deep. Hoch, Re]ev6e. Eminens. 

C. Light. Lichte. Claire. Clarus. 

D. Pale. Blass. Pale, Pallidus. 

5. The delineations^ or patterns, formed by the colours. 
Farbenzeichnung. Desseins de couleurs. Pictui 
lorum. 

A. Dotted. Punctirt. Pointille. Punctati. 

B. Spotted. Gefleckt. I'achet^. Maculati. 

C. Clouded. Gewolkt, Nuage. Nubifbrmis. 

D. Fl 
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t). Flam&D. Geflammt. Plamb^. f lamtnei. 
E. Striped. Gestreift. Rubann6. Fasciati. 

a. Straight Gerade. Zonis rectis. 

b. Ring'sJiaped, Ringfonnig. Annulaire. Zonis con- 

centricis notati* 

P. Veined. Geadert. Vein6. Venati* 
G. Dendritic. Baumformig. Dendritique. Dendritici. 
H. RulNiFORM. Ruinenformigi Ruiniforme. Ruinae- 
formes. 

^. The tarnished colours. Angelatifenen farben. Couleurs 
superficielles. Colores superficiales^ — are distinguished^ 

A. According to their origin, Enstehung. Origine. Origo* 

a. In the bosom of the earth, Sogleich auf der lager-* 

statte. 

b. On the exposition of the recent fracture to the action 

of the air. Bei oder auf jedesmaligen frsicben 
bniche. 

B. According to the hind. Nach der art der farben. 

D'apres leur variations. Quoad aspectum. 

a. Merely simple. Einfache. Simples. Simplices« 
«. Grey. Grau. 
i3. Black. Schwarz* 
y. Brown. Braun. 
^. Feddish. Rbthlich* 
6. Many party coloured together, (mriegated). Meh- 
rere zugleich. Bigarees. Variegati. 
«. Pavonine, or Peacock-tail. Pfauenschweifig. Queue 

de pavon. Pavonaceus. 
fi. Iridescent, or Rainbow, Regenbogenfarbig. Iris. 

Iridei. 
y. Columbine, or Pigeon-neck. Taubenhalsig. Gorge 
de pigeon. Columbinii. 

^. Tempered 
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#• TtMptted Med eolomnd. Gcliirtcte staUfiurben^ 
Ader trempc. CfaslibeL 

5. TAe play of ike cokmn. FaibenspieL Jeo de coukiirs. 

Lusos txAonusL, 

6. The choMgeabUiiy of the colomrs. Die Farbenwandliing. 

La mutability des codeurs. Variatio coloniiii. 

A. Om the surface^ (obterted hy looHmg w differad dtrec-' 

turns on tie mineroLj Anf dcr oberflache beim da- 
raufschen. A la surface. In superfide. 

B. InUrMolfy, fhy looking through t^}. Inwending beim 

durchscben. A I'interieur. Intus. 

7. The Iridescence, Das iiisiren. Observed by 

A. IjOoJdng on the mineroL 

B. Looking through If. 

S. The permanent alieralum of the colours. Die Farbenve- 

randerung. Alteration des couleurs. Mutatio colorum. 

II. The CoHtsioK of the Particles. Die Zu- 
sannncnhang der Theile. Cohcbion. Cohse- 
reutia partiuin. 

1 . Solid, in general, Feste im allgemeinen. 

A. Solid, in a stricter sense, 

B. Friable, Zcrredbliche. 

2. Fluid, 



The rcniniiiing Generic Characters arc placed at the conclu- 
MU/ti of tliin Tabular view, that is, immediately after the parti- 
<'iilur (U'tK ric Churactcrs. 
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PARTICULAR GENERIC EXTERNAL 

CHARACTERS. 



1st. 



IP ARTICULAR GENERIC EXTERNAL CHARACTERS OF SOLID 

MINERALS. 



I. The EXTERNAL ASPECT. . Das aiissere Anse- 
hen. Aspect externe. Aspectus externus. 

I. The External Shape. Die aiissere gestalt. Figure ou forme 
exteme. Figura externa. 

1. Common external shape. Gemeine aussere gestalten. Fi- . 
gure commune. Figura externa vulgaris. 

A. Massive, Derb. Massive. Compactum? 

B. Disseminated, Eingesprengt. Disscmine. Inspersum. 

a. Coarsely. Grob eingesprengt En grosses par- 

ties. Crasse inspersum. 

b. Minutely. Klein eingesprengt. En petites par- 

ties. Minuscule inspersum. 

c. Finely. Fein eingesprengt. En fines parties. Mi- 

nute inspersum. 

C. In angular pieces. In eckigen stiicken. En morceaux 

anguleux, ou en cailloux. In fnistis angulosis. 

a^ Sharp-cornered. In frisclieckigen stiicken. A 

bords tranchans. Angulis intcgris. 
h. Blunt-cornered. In stumpfeckigen stiicken. A 

bords emousses. Angulis obseletis. 

D. In grains. Kornern, — dividi.d, 

a. With regard to size. GriJsse, — into 

tc. Laroe, 
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tu iMTge. GraupidL Tres gras. Gnmdinifannibi 
fi. Coarse, In grobcn komem. Chros. Grandibi 
y. SwmJL In Ueinen korncnL Petits. Grandiu 

culis. 
3. Fine. In feinen komem. Fins. Minutis. 

b. With regard to the ejeacter ddermmUkm <f i 

shape. 
tu In angutdr graims. In eddgen komern. Ang 

leux. Angulosis. 
fi, InflatUsh grains. In platten komem. Applat 

Compressis. 
y. In roundish grains. In nmdlicben komem. A 

rondis. Rotundis. 

c. With regard to connection with other minerals, 

a. In hose grains. In losen komem. En grains isi 
fi. In imbedded grains. In eingewachsenen kome 

£n grains implant^s. 
y. In superimposed grains. In au^wacbsenen k 

nem. £n grains surpos^s. 

E. In plates. In platen. En lames. In laminis. 

a. In thick plates. In dicken platten. Epaisi 

Crassis. 

b. In thin plates. In diinnen platten. Minces. '. 

nuibus. 

F. In membranes or flakes, Angeflogen. En Couche 

pcrficielle. Superficiale. 

a. Thick, Dick angeflogen. Epaisse. In membrs 

crassiiisculis. 

b. Thin. DUnn angeflogen. Mince. In membrs 

tenuibus. 

c. Fertf thin. Zart-angeflogen. Tres^ mince. 

menibranis tenuissirois. 

2. Particui 
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2* VkRTicvLkn external shape. Besondere aussere gestalten. 
Formes exterieures imitatives. Figu^ae exterhae singu- 
lares. 

A. Longish. Langliche. Alongees. Longiusculs. 

a. Dentiform. Zahnig. Dentiforme. Dentiformis, 

b. Filiform, Drathformig. Filiforme. Fjliformis. 

c. CapiUary. Haarformig, Capillaire. Capillaris, 

d. Reticulated, Gestrickt, Tricot^ ou en reseau. 

Retiformis. 

e. Dendritic. Baumformig. Dendritiforme. Den« 

dritica. • 

f CoraUiform or coralloidal Zackig* Corallifbrme. 

Coralliformis. 
g. Stalactitic. Jropfsteinartig. Stalactiforme, StSL^ 

lactica. 
A. CyUndrical. Rbhrenfonnig. Cylindrique. Tu- 

bulosa. 
I. Tuhiform. Pfeifenrdhrig. Tubiforme. Fistulosa, 
k. Claviform, Kolbenformig. Claviforme. Clavi- 

formis. 
/. Frvticose. Staudenformig, En buissons. Fru* 

ticosa. 

B. Roundish. Runde. Rondes. Rotundse. 

a. Globular, Kuglich. Globuleuse. Globulosa. 
flc. Perfect globular or spherical, Sphoerish. 

Spherique, Sphaerica. 
/8. Imperfect globular, Unvolkommen kuglich. 

Spherique imperfait. 
y. Ovoidal or eliptical, Elliptisch. Ovoide ou 

elliptique. ElHptica. 
) Spheroidal, Spheroidisch. Spherique applati 

ou spheroidal. Sphaeroidea. 
I. Amygdaloid, Mandelfdrmig. Amygdaliforme. 

Amygdaloidea. 

b, Botryoidal. 
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b. Bolr^oidal Traubich. Uvifonnes. Uvaefori 

c. Reniform. Nierformig. Reniforme. R«n 

mis. 

d. Tuberose. Knollig. Bulbeux on tuberculi 

Tuberosa. 

e. Fused-like. Geflossen. CouI6e. Liquata vel fi 

C. Flat PJatte. Plattes. Planae. 

a. Specular. Spieglich. Speculaire ou miroi] 

Specularis. 

b. In leaves. In blattchen. £n feuilles ou bracU 

Bracteata. 

D. Cai^temous. Vertiefte. Creuses. Excavata. 

a. Cellular. Zellich. Cellulaire. Cellulo^ 
«. Siraigki or angulo-ceUular, Geradzellig. 

1. Hexagonal. Sechsseitig. 

2. Polygonal. Viellseitig. 
fi. Circulo-cellular» Rundzellich. 

1. Parallel. Gleichlaufend. 

2. Spongiform. Schwamformig. 

3. Indeterminaie. Unbestimmt. 

4. Double. Doppelt. 

b. Impressed. Mit eindriicken. Avec des ii 

preintes. Impressa. 

a. With impressions qfcri/stals. 

4K. Cubical. Wiirflichen. Cubiques. Vesti. 

cubicis. 
fi. Pyramidal. FiramidaleD. Pjn'amidales. 1 

ramidalibus. 
y. Tabular. Tafelartagen. Tabuliformis. '. 

bidaefoiiaibus. 

b. With impressiomt of particular external shapes 
«. ConicaL Kegelformigen. Coniques. Coni 
fi. Globular. Kuglichen. Spheriques. G 

bosis. 
y. Remjbrm. Nierfonnig. Reniform. 

c. Per/brai 
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i*. Perforaied. Dmxfalodiert Cribl^. Perforata. 

d. Corroded. Zerfressen. Cari6. Corrosa. 

e. Amorphous. Ungestaltet. Informe. Monstruosa. 

f. Vesicular. Blasig. BuUeuse. Bellulosa. 

£. Entangled. Verworren. Exnmelees. Implieala. 
a. Ramose. Astig. Rameuse. Ramosa. 

3. RfiGVLAR External Shape, or CrystaJUzation. Regelmas* 
sige aussere Gestalten. Formes exterieures regulieres^ 
ou crystallisations. Figurae extemae regulares seu crystal- 
lisationes. 

Ai The genuineness. Die wesentlichkeit Essentiality. £s« 
sentialitas : according to which, crystals are either, 

a. True. Wesentliche; Vrais crystaux. Vera crystal 

llisatio,^-or 
b» Supposititious. Aftercrystalle. Pseudo crystaux. Pseu- 

do-crystalli. 

B. The shape. Die Gestalt Forme des cristaux. Figu« 
ra crystallorum. 

a. Which is made up of 

». Planes, Fiachen. Faces. Plana. 

/3. Edges. Kanten. Bords. Margines. 

y. Angles. £cken. Angles. Apices^ and 

h. In which is to he observed, 
«. The fundamenial figure. Die grundgestalt. Forme 
principale ou dominante. Figura fundamentalis. 

(i.) The parts of which are, 

1. Planes, either 

A. Lateral, Seitenflachen. Faces laterales. 

Plana lateralia, or 

B. Terminal. £ndfl9chen. Faces terminales. 

Plana terminalia. 

2. Edges, Kanten, either 

C A. Lateral. 



k* Ijittnim Sfilfiilfmlttti Borfg litpf mi Mujpi^^^^ 

kteraksy or 
B. TermkmL Fndlwiiffn. Bcvdb temiian. M^nffC^ 

De. tenniiiales. a»<l 

S. Am^es, Eckeiu 

(iL) 2%e kinds qfjundamemialjigmre, which are 

]. The ieotakedrom^ Icosaedcr. Ic osae die. IcagMdmofft* 
ft. The dodeeahedroM. Dodecaeder. Dodeowdie. J>^ 
decaedmm. 

3. The hexahedron. Hezaeder. Ezaedre. Hemedraum^ 

4. The prism, Saule. Prisme. Prisma. 

5. The pyramid. Pyramide. Pyramide. Pjqramis. 

6. The table. TafeL Table. Tabula. 
7* The lens. Linse. Lenulle. Lens. 

(iii'O 7Ae earieUes of each kindqfJundamenUdJigare ja/Nt^^' 
iicular, according to 

1, SimpUcity. Eiiifacheit. Simplicity. SimpliciCas : fi^Aci 
distinction is, however, confined to the pyramid, 
occurring either 

A. Single. Einfach. Simple. Simplex^ which is 
a. Erect. Rcchts. Droite* Erecta. 
0. Inverted. Verkehrt. Rcnvers^e. Inversa, or 
0. DotdAe. Doppelt. Double. Duplex^ — and then 
a. The lateral planes of the one pyramid set on the h* 
teral planes of the other, either 
u, Sireight. Gerade. Droite^ or 
li. Oblique. Schief. Biais^ or 
If. (M the lateral edges of the other. 

U. Numbers qfthe planes; here we have to observe 

h. The species of the planes. Art der flaefaen. Es- 
pcco dcf faces^ as 

a. In 
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tL In ihe pfism and pyramid the bieral planes are 

different, and 
6. In the tables the terminal planes, 

B. The number of them, aeeording to nhieh (hey may 
be, either 

m 

a. Trihedral, or tltree-^ided. Dreisetig. 'Tnlatere. 
5. TetrahedrtU, or four-sided. Vierseitig. Quadri- 

laterew 
c HesBohedrtd, cr J^af^sided, Sechseitig. Sextilatere. 
d. Octahedral, or ^ght-sided. Acbtseitig. Octola- 

tere, » 

S, Proportionai size of the planes to one anoiher. Ver- 
haltniss der flachen in ai)sehung der grosse zu ei« 
nander. Grandeur des faces relatiyement les unes 
aiix autres. Proportio planorum respectu magni- 
tudinis. 

A. Equilateral, Gleichseitig. Faces egales. Plana »- 

qualis. 

B. With unequal planes. Ungleicbseitig. Faces ine- 

gales. Plana insequalia : either 
a. Indeterminately unequal. Unbestimmt. Irregu* 

lierement inegales^ or 
h. Determinately. Bestimmt, Regtdierement inega- 
les, — which are 
eh Alternately broad, and narrow. Abwechselend 
breitere und schmalere, Altemativement lar- 
ges et etroites, 
fi. Two opposite planes broader, Zwei gegeniiber- 
stehende breitere seitenflacheh. Deux facet 
larges opposees. 
y. Two opposite planes narrower. Zwei gege- 
niiberstehende schmalere seitenflachen. Deux 
faces etroit^ opposees, 

4, 
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4 The DiREcriow qf the faces cr the pUmes. Ricfatung 
fl'achen. Forme des faces. Directio planorum^ whkl 

A. Rectilinear or straight. Geradflachig. Plane. Recti{ 

na, or 

B. CurviUnear* KFuininfl&:hig. Courb^. Curviplana. — 7/ 

diferpaHfyby 

a. The position qfthe eurvaiure. Nach der lage der kn 
mung. Position de la courbure. Situs, — being 

«. Concave. £in warts gekrammt Concave. Cona 
/3. Convex. Auswarts gekriimmt. Convexe. Convn 
y. Concavo-convex. £in und ausw&rts gekriimml 
and partly by 
b» The sliap^, Nach der gestalt. Espece de courb 
Figura, — which is either . 
«!. Spherical Spharisch. 
fi. Cylindrical. Cjlindrisch. 

(1.) The convexity parallel with the length ^or brei 
qfihe sides. Die convexitat mit den seitei 
chen gleichlaufend> — or 

(«.) The convexity parallel with tlie diagonal. 
convexitat mit den diagonale gleichlaufend. 

y. Conical Conisch. Conique. Conica. 

5, The Angles under tvhieh the planes meet. Winkeln, u 
wtlchen die iiaclien lusammenstossen. Anglesdes \ 
cntrc elles. Quaiititas angulonim : — these are either 

A. The lateral edges. Seitenkantenwinkel. Bords 
raux. Anguli mai^ginales laterales, — which ar 

a. Equianguhr. Gleichwinklich. Equiangles. 

qualet. 
h. Umjmangubr. Verschiedenwinklich. Ineg 

Diversi : or 

B. 
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'B. The terminal edges. Exuikantemnnkd. Bordt ter** 
minaux. Anguli marginales terminales^-i-fvAicA 
are 

0. Rectangular. Recht* Rectangules. Recti^ or 

b» ObUquangidar. Schief^ and this 

u, ParaUel obUque. Gleichlaufend schief, 
fi. AUemate oblique. Abwechselnd schief, 

c. The summit angle. Endspitzenwinkel. Angle so« 
lide du sommet ou pointe. Anguli apicis^ — which 
maybe 

a. Uneommofdyi obtuse. Atisserst stumpfe oder 

flache. Extremement obtus. 
bf Very obtuse. Sehr 'flach oder stumpfe. Treg 

obtus, 
0. Obtuse. Flach oder stumpfe. Obtus. 

d. Rather obtuse. Ein wenig flach oder stumpf. Un 

pen obtus. 

e. Rectangular. Rechtwmklifl^h. Hectangulaire. 

'f. Rather acute. Ein wenig spitzig oder scharf. Un 

peu pointu. 
g. Acute. Spitzig oder scharf. Pointu. , 
h. Very acute. Sehr spitzig oder scharf. Tres 

pointu. 
t. Uncommonly acute. Aussert scharfe oder spitzig. 

Extremement aigus. 

6' The Magnitude of the angles, Grosseder winkel. Va- 
leur des angles. 

7. Plenitude of the crystals. Voile des cry stalls. Plenti- 
tude des cristaiix. Plenitudo crystallorum^— ^iV^er 



A. Full VoU. Plein. Plena. 

JB. Excavated at the extremities. Ausgeholt an den enden* 
Creusc d Textremit^. Terminis excavats. 

C. HoUow. Hohl. Vuide. Cavae. 
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) The alieraiionf qftheJundamenUdJlgure take place If 

I. The Truncation. Abstumpfung. Troncature. Tnm- 
catura. — Here we have to consider 

1. The parts of the truncation. Die theile der ab- 
stumpfung. Parties de la troncature. Partes 
truDcaturse. — These are 

A. The planes of the truncation. Abstumpfungs- 

flaclien. Faces de la troncature. Plana trun- 
caturse. 

B. The edges oftlie truncation. Abstnmpfungskdii' 

ten. Bords de la troncature. Maiigines tnU>- 
cati. 
C The angles of the truncation. Abstuijnpfinigs^^ 
ken. Aingles de la tronc Apfcet truncaturs^ 

m 

t. The determination of the truncation* Die bestim* 
niung der abstumpfung. Determination de la 
troncature. Determinatio truncaturae^ — which re- 
lates to 

A. The placing of tlie fruneaUom, or its situation. 

On. Place de la troncature. Locus. 

a. On the edges. An den kanten. Aux bords. 

Marginibus. 

b. On the angles. An den ecken. Aux coins. 

Apicibus. 

B. Magnitude of the truncation. Starke oder grofse. 

Grandeur de la troncation. Magnituda 

a. Deep. Stark. Forte. Multum truncatum. 

b. Slight. Schwach. Legere. Parum trunca- 

tum. 

C. The setting on or appUcaium of the truncation. 

Aufsetzung. Position relative de la troncature. 
Applicatio planonun. 

a. Straight. 
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«. Straight Gerade.' Droite. Recta applicata. 
b. Oblique, Schief. De biais. Oblique appli- 
cata. 

D. The direction cflhe truncating planes. Die richtung 
der abstumpfungs fiache. Forme de la troncature. 
Directio planonim,^-fp/«cA are 

a, BectiUntar. Geradflachig. Plane. Hectiplana. 
6. Curvilinear, or roundeed of. Krumflachig. Courbe. 
Curviplana. 

H. The Bevelment or Cuneature, Zuscharfung. Bisellement. 
Acumen. Here tve have to consider : 

1. Tlie parts of the bevelment. Theile der zuscharfung. 

Parties du bisellement. Paries acuminis. Tliese are, 

A. The planes of the bevelment. Die zuscharfungfl'a- 

chen. Faces. Plana acuminis. 

B. The edges of the bevelment. Die kanten der zu« 

scharfiing. Bords. Margines. 

a. The proper edge. Die eigentliche zuscharfungs- 
kante. Bord fbrm6 par les deux faces du biselle* 
ment. Proprii acuminis ; and 

h. The edges formed by the bevelUng and lateral planes. 
Die kanten zwischen den zuscharfungs-und-seiten 
flachen. Bord forme par les faces du bisellement 
et les autres. Margines inter planem acuminis 
et lateralia. 

C. The angles of the bevelment. Die zuscharfungsecken. 

Coins. Apici^ acuminis. 

2. The determination of the bevelment, Bestimmung. De- 

termination du bisellement. Determinatio acuminis. 
Here we have to obsetDe, 

A, The situation. On. Place du bisellement. Locus. 
a. On the terminal planes. An den endfachen. Aus 
f:.ces terminalcs. Planis tenninalibui^. 

h. On 
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b. Omihe edges. An den kmlen. Am bordii \ 



€.Ontke am^tes. An den ecken. Anz coiu. ^ 



'^.Themagmtmie. Die staike. Gxandeor dn bb 
ment. Magnhndo. Jeeoriimg to mikk, due 

a. Deep. Stark. Fotl Moltiun^ or 
h. SUgkL SchwKfa. Legere. Pimnn. 

C. The am^, Der winkeL Bord piopre on i 

nm{de forme par les faces da biaeUement. Ai 
Ins acnmmia, 

a. Obimte. Fladi. Obtns. Obtusos. 

6. ReeUmgalar. Beditwinklifh. Rectangnlaire. 1 

angalus. 
c. Acute. Schail Aigiu Acotns. 

D. The umifonmiy. Die fortdauer. 

a. Uniform. Ungebrocfaen. 

h. Broken. Gebrochen. Fractos. 

tu Once broken. Kinmal gebrochen. 

/3. Tmice broten. Zweimal gebrochen. 

£• The appiicaikm. Die auiset2ung. Position re 
du bisellement. Applicado. 

a. Of the bevebneni itself. Die zuscharfung J 
Position du bisellement. Acutninis ipsius. i 
is eitlier 

IK. Straight. Gerade. Droit. Recta, or 
fi. Oblique. Schief. De biais. Obliqua. 

b. Oftlie planes. Fiachen. CcUe des biseaux 
norum. 

^ On the lateral planes. Auf die seitenflacli( 
les faces lateraies. Ad plana lateralia. 

.3. On the lateral edges. S«r les bords laterau 
margincs latcmlcs. 

II 
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lie Acumination, Zuspitzung. 

fere we have to consider , 

The parts of the acumination. Die theile der zuspitzung. 
Parties du pointement. Partes mucronis : roMch are 

A. Acuminating planes, Zuspitzunflachen. Faces. Plana. 

E. Edges of the acumination, Zuspitzungskanten. Bords. 
Margines, which are either 

a. Acuminating edges. Die eigentliche zuspitzungskan- 
ten. Bords du pointement mteie. 

b. Terminal edges of the acuminatum. Die endkanten 
der zuspitzung. Bord tenninal du pointement. 

c. Edges fomted hy the acuminating and lateral edges. 
Die kanten, welche die zuspitzungsfl-^.chen niit den 
seitenflachen machen. Bords que les faces du pointe- 
ment font avec les autrcs. 

C, The acuminating angles Die zuspitzungsecken. Coins 
du pointement. Apices. 

a. The angles between the acuminating planes^ and the 

lateral planes of the fundamental Jigure, 

b, Tlie terminal or summit angle, 

-• The determining the acumination depends on observing, 

A. The situation efit. OrL Place du pointment. Lo- 

cus, eiilier 

a. On the angles. An den ecken. Aux coins, Api- 
cibus, or 

b. On the extremities. An den endcn. Aux faces ter- 
minalcs. Terminis. 

B. The acuminating planes. Die zuspitzunflachen. Faces 

du pointement. Plana. 
K. Their number, Dercn anzahl. Leur nombre. Nu- 
merus, 

D h. Their 
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b. Their proportional magnitude between tJiemsehet. 
renverhaknissmassige grosse gegen einander. ( 
deur relative entre dies. Magnitude miitua. 
.c. Their shape, Deren gestalt Leur contour, 
ra, either 

tt. DetermimUe. Bestimmt. Regulier. Determina 
/3. Indeterminate* Unbcstimmt. Irreguliere. Ini 
minata. 

d. Their setting on. Die aufsetzung. Position. I 
catio, either 

u. On the lateral planes. Auf den seitenfladien. 

les faces de la forme simple. Ad plana li 

lia, or 
fi. On the lateral ^edges. Auf die seitenkanten. 

les bords de la forme simple. Ad margin 

terales. 

C. The summit angle, Der winkel der zuspit2ung. 

du pointement. Angulus : which is 

a. Obtuse, Flach. Obtus. Obtusus. 

b. Rectangular, Rechtwinklich. Rectangulaire. 

tus. 

c. Acute, Scharfwinklich. Aigu. Acutus. 

D. T/ie Tuagnitude, Die starke. Grandem* du pointei 

Magnitiido : according to which, crystals are 

a, Deeply acuminated. Stark. Fort. Multum m 

natum: or 

b. Slightly acuminated. Schwach. Faible. Parum 

cronatum. 

E. The termination. Die endigung. Terminaison du pc 

ment. Terminatio : as the acumination may t 

nate 
a. In a point In einen punct. Un point. In punc 

or 
h. In a line. En un line. Une ligne. In lineam. 

IV. 
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IV. The Hhisian of the Planes. 

1. The number, as into two, three, four, or six compartments. 

2. The direction of the dividing edges. 

a. In the direction of the diagonal, 
6. Frdm the middle part of the plane towards the angles 
and edgesi 

V. Multiplied alterations. Mehrfachen veranderung der grund- 

gestalt : which occur in certain crystals, and which are et- 
iher 

1. Co^dinate. Nebeneihandergesetzt^ or 

2. Superimposed, Ubereinandergesetzt. 

fot the more exactly determining a crystallization, may be ad^ 
joined the general determination of its planes ; and then 

«. The number of the planes in general^ and of each species 

in particular ; and 
fi. the shape of each species of plane, must be given. 

ouides these, in describing a crystallization, the following may 
^ obterved and adjoined : 

a. The choice of different modes qf describing one and the 
same crystallization. 

The principal or most essential form of a crystallization 
will be, however, determined 

a. By the larger planes, 

fi. By tlie greater regularity, 

y. By its most frequent occurrence, 

i. By its affinity with the other fuudamental forms qf 

the same fossil. 
i. By the suitability and adaptation to the alterations 

which occur in the crystal suite or aystallization ; 

and 
^. By the greater simplicity, 

b. The 



k The tratmtums which ariaefrom ihmce, 

«. TJuU the new or aUeraiing planes become groAuHhf 
larger, at the expence of certain previoms pltmet, 
which are at length whoUy obliterated, 

(i. By alterations taking place in the proportion of the 
planes between themselves, 

y. liy alteration of the angles, 

i. By convexity, and 

f. By aggregation, 

r. Obstacles which prevent, or at least render the exact de^ 
termination of certain crystals, difficult, are occasicne^ 

m. Their obliquity. Verschobenseyn. Uallonge- 

ment. Obliquitas planorum et anguloruiEU 
/8. Their incorporation, Verwachsenseyn. L'lncor- 

poration dans un fossil. Coalescentia. 
y. Their bcin^ broken, Verbrochenseyn. Breches. 

Ruptuia, afid 
}, Their too great minuteness. Die zu grosse Idein- 

belt. La trop grand petitesse. Nimia parvitas. 

C, The Magnitude of the Crystals. Die Grosse der Krystallen. 

<i. With regard to their absolute magnitude, crystals are 
divided into, 

M» Vftcommonly large. Ungewohnlich gross. Ex- 
treniement grand, Eximie grandes. 

^. 9 'cry large. Schr gross. Trcs grand. Pergrandes. 

y, I Air ft. Gross. Grand. Grandes. 

}. MixiMe sized. Von mittlerer grosse. Moyenne 

gnuidcur. Modiocritcr grandes. 
». SmalL Klein. Peiit. Par\*ae. 
.'. i Vr<; xmalL Sehr klcin. Tres petit. Minute. 
^. Mict\\sctipk\ Ganx kldn. Tout petit Minu- 

b. In 
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h. In describing the relative magnitude qfcrystalsm Die 
relative grosse. La grandeur Telatiyey'-^tkefolhrving 
terms are used : 

{*.) In describing the prism. 

a. In regard to length, 

aa. Short or low. Kurz oder niedrig. Court. 
bb. Long or high, Lang oder hoch. Long. 

b. In regard to breadth and thickness, 

aa. Broad. Breit. Large. 

bb. Acicular, Nadelformig. Acicidaire. 

cc. Capillary. Haarfdrmig. Capillaire. 

(^.) In describing the pyramid. 

a. In regofd to length. 

aa. Short or low. Kurz oder niedrig. Court. 
bb. Long or high. Lang oder hoch. Long. 

b. In regard to breadth and thickness. 

aa. Broad. Breit. Large. 

bb. Subulate. Spicssig. Subule. 

(y.) In describing tlie table. 

a. In regard to length and breadth* 

aa, Longish. Liinglich. Long. 

b. In regard to thickness, 

aa. Thick. Dick. Epais. 
bb. Tfiin. Diinn. Mince. 

(?0 Crystals, in which all the dimensions are alike^ are tmz- 
mcd Tesstdar. 

D. The 
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D. The JtiaehmerU qfihe Crystals. Der zuiammenhang def 
krystallen. Le grouppement ou Fadherence des crystaioi 
entre eux. Aggregatio crystallorum. According to 
fohich they may he either 

a. Solitary. Einzeln. Separ6s. ^Solitaris ; and this again 

a. Loose, Lose. Isole ou solitaire. Solute. 

/8. Imbedded, Eingewachen. Implant^. InnataB^ or 

y. Superimposed, Au%ewachsen. Superpose. Adnatae. 

b. Aggregated, Zusammengehauft Groupes aggr^6s. 

Connata^ eitber 

(«.) A determinate number growing togdher m adeter-^ 
mirutte manner ; 

1. Wiih respect to Number, 

I, Pair wise, (twin crystals,) Zwillingsciystalle. 

JumeaUx. Gemcllse. 
ii. Three together, (triple crystals.) Drillings-t 

crystalle. Jumeaux triples. Tei^minae. 
iii. JFVwr together, (quadruple crystals,) Vier- 

lings crystalle. Ciystaux quadruples. 

2. With regard to the manner of their connection, 
Zulammenfiigung. 

i . Intersecting one another, Durcheinanderge- 

wachsen. 
ii. Penetrating one another, Ineinandergewach • 

sen. 
iii. Adhering to one another. Aneinandergewach- 

sen.* 

(^.) Many together, but merely simply aggregated, 
Einfach zusammengehauft; either 

i. On one another. Aufeinander. Les uns sur 
les autres. Superimpositse. 

ii. Side 



In longish CnfS" ^ 
tals. 
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ii. Side hy side, Aneinander. Les uns a cotes 
des autres. Adposits, or 

Hi, Promiscuaush/. Durchcinandergewachsen. Sans 
ordre. Decussatse. 

(y.) Many together, doubly aggregated, Mehrere dop-i 
pelt zusamengehauft. Plusieurs crystaux double- 
ment aggreges. Plures dupliciter connatae. The 
most remarkable are, 

l. Fascicular or scopiform, Buchelfonnig. 

En faisceau. Fasciculatiin. 
ii. Manipular or sheqf-like, Garbenformig. 
iii. Columnar, Stangeformig. En barres. 
iv. Pyramidal, Pyramidal. En pyramides. 
Pyramidaliter. 

V. Bud'Uke, Knospenformig. En boutons. 
Gemmseformiter. 

vi. Rose^like, Rosenformig. En rose. Hosae^ 

formiter. 
vii. AmygdaloidaL Mandelformig. En ainan«« 

des. Amygdalorum instar. 

viii. Globular. Kuglich ou kugelfdrmig. En 
In roundish or j boule. Globosd. 

inl^ I ^' ^^ rows, Reihenformig. En rayes. Or- 

dinatim. 

X. Sccdarwise aggregated, Treppenformig. 
en Escalier* 



In tabular Crys- ^ 
tals. 
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4^. ExTRA^HKovs extenud shape, (Petrifactions.) F 
dartge aiissere gestalten; Versteinerungen. 

A. From the Animal Kingdom. 

a. (yf quadrupeds, Saugethicren. 
h. Of birds, Vogeln. 

c. Cf amphibious animals, Amphibien. 

d. Of fishes, Fischen. 

e. Of insects, Insectcn. 

f. Of shells, Schaalthieren^ as 
* Univalves, 
i. Belemnites, 
ii. Ammonites, 
iii. Turbinites, 
iv. Strombites, Sfv. 

♦* Bivalves, 
i. Chamites, 
ii. Terebratuliies, 
iii. MytuUtes, 
iv. Graphites, 
V. Ostracites, ^v, 

*** Midtivalves, 
i. Balanites, ^c, 

g. Of cntstaceous animals^ as echiniles, aster itesy 
h. Of corals, as madreporites^ reteporites, enci 
entrochites, &c. 

B. From the Vegetable Kingdom, 
a. Impressions of plants 
b, . Petrified wood. 



II. 
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ii; The Exiemdl Surface. Die aufcsere oberflaehe; La sur- 
face exterieure. Superficies externa* 

i. Uneven. Uneben. Inegale. Inaeqiialis. 
2. Granulated. Gekoriit. Granulee. Granata. 
S. Rough. Rauh. Apre. Aspera: 

4. Smooth. Glatti Lisse. Laevis. 

5. Streaked. Gestreift. Striee. Striata. 

A. Simply streaked. Einfach gestreift. Simplement strife 

Simpliciter striata. 
a. Longitudinally. In die queere gestreift. Exi travers; 

Latitudinaliter. 
h. Transversely, In die lange gestreift. 

c. Diagonally. Diagonaliter, Diagonalement. Dia-i 

gonaiiter. 

d. Alternately. Abwechselnd gestreift. Rayee. Altemd; 

B. Ihubly strenked. Doppelt gestreift. Doublement 

stride. Dupliciter striata. 

a. Plufnifbrmly. Federartig. Eft barbes de plumes; 

Pennatim. 

b. Reticularly. Gestrickt gestreift. En tricot. Reti-" 

culatim. 
6. Dmsy. Drusig. Drusique. Drusica, 

IIL The External Lustre Der aussere glanz.' L'eclat ext&4 
rieur. Nitor extemus. 

1. The intensity of the lustre. Starke des glanzes. Intent 
site ou degres de Teciat. Gradus nitoris. 

Hei^e we have to determine thefoUowing degrees : 

A. Splendent. Starkgl'anzend. Tres eclatant. Mulw 
tum nitens. 

C" "bi Shiningi 
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B. Shining, Glanzend. Eclatant. Kitens. 

C. Glistening, Wennigglanzend. Peu eclatant 

rum nitens. 

D. Glimmering, Schimmernd. Brillant ou trfl 

biant Micanstr / 

£. Dull. Mat Mat. Nitoris expers. 

%. The sort of lustre. Art des glanzes. Espece d'e^ 
Species nitoris. 

A. Metallic lustre, Metallischer glanz. £clat me 

lique. Nitor metallicus. 

B. Common lustre, Gemeiner gluiz: which is dim 

guished into 

a. SemimetaUic. Halbmetallischer glanz. Demimtf 

lique. Semimetallicus. 

b. Adamantine, DemantglanzJ Diamant. Adarr 

tinus. 

c. Pearli^. Perlmutterglanz. Nacre. Margaratixi 

d. Resinous, Fettglanz. Cire ou gras. Cereus. 

e. Vitreous, Glasglanz. Vitreux. Vitreus. 

II. The aspect of the fracture. Bruchai 
sehen. Aspect de la cassure. Aspectus ii 
ternus. 

IV. The Lustre of the Fracture, as in the External Jjttln 

V. The Fracture. Der brucli. La cassure ou la surface i 

terieui'. Fractura, — of which are 

1. The following varieties, 

A, The compact fracture, Dichte bruch. Dense. D( 
sa. — This is 
a. Splintery, Splittrich. Ecailleuse. Festucosa 
«. Coarse splintery, Grobsplittiich. A granc 
ecailles. Festucis majusculis. 

/8r Sm 
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/I. Small spUniery, Kleinsplittrich. A petites ecaiHes. 

Festucis minusculis. 
y. Fine splinteiy. Fein splittrig. A ecailles fines. 

.&• Even. £ben. Egale ou unie. iEqualis. 

X7. Conchoidal. Mu^chlich. Concoide. Conchsformis. 
«. With respect to size, Nach der grbsse. D'apres la 
grandeur de concavites. Respectu magnitudinis. 
i. Large conchoidal. Grossmuschlich. Tres evase^ 

Grandiuscula. 
ii. Small conchoidal, Kleinmuschlich. Peu evase. Mi« 
nuscula. 
j8. With regard to depth. Nach der tiefe. Profondeur du 
cavites. 
i. Defip conchoidal. Tief muschlich. A cavites pro- 

fondes. 
ii. Flat conchoidal. Flach muschlich. A cavites platei. 

y. With regard to perfection, Nach der auszeichnung. 
D'apres la perfection de concavites. Respectu per- 
fectionis. 
1. Perfect conchoidal, Volkommen muschlich. Parfait, 

Perfecta. 
ii. Imperfect conchoidal. Unvolkommen muschlich. 
Imparfait. Impeifecta, 

^' Uneven. Uneben. Anguleuse ou inegale. Inaequalis. 
*«, Coarse grained. Von grobem kome. Grandes inega- 

lites. Granograndi. 
^. Small grained* Von kleinem korne. Petites inega-« 

lites. Grano minusculo. 
•>. Fine grained. Von feinem kome. Fines inegaht^s. 

Grano minuto. 

^' -Earthy. Erdig. Terreuse. Terrea. 
«•. Coarse earthy. Groberdig. 
S» Fine earthy. Feinerdig. 

^ Hackly. Hakig. Crochu, Hamata. 

B, Split 
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JJ. Split fracture. Gespaltener bruch. 

(a.) Fibrous fracture. Der fasriche bruch. Fibreuse, 
Fibrosa. Here tve have to observe, 

a. The thickness of the fibres. Die starke der faiem, 
Epaisseur des fibres. Crassities fibrarum. 
«. Coarse fibrous. Grobfasrig. Grosses fibres. Fh 

bris crassiusculis. 
/8, Delicate fbrous. Zartfasrig. Minces fibres. Fi- 
bris tenuibus. 

6. The direction of the fibres. Die richtung der fasem. 
Formes des fibres. Directio fibrarum. 
et, Straight fibrous. Geradfasrig. Droites fibres. 

Fibris rectis. 
|S. Curved fibrous. Krummfasrig. Courbes fibres. 
Fibris curvis. 

p. The position of th^ fibres. Die lage der fasern. Po- 
sition des fibres. Situs. 
a. Parallel fibrous. Gleichlaufend fasrig. Fibres 

paralJeles. Fibiis parallelis. 
/0. Diverging fibrous. Auseinanderlaufend fasrig. 
Fibres divergentes. Fibris divergentibus. 
i. Stellular. Sternformig. En etoilles. Stella- 

tim. ' 

ii. Fascicular or scopifotm. Buschelformig. En 
faisceaux. Fasciculatim. 
y. Promiscuous. Untcr oder durcheinanderlaufendte— 
fasrig. Fibres crois6es. Fibris decussatis. "*^ 

(b.) The Radiated fracture. Der strahlich bruch. Ra)/ — - 
onnle. Radiata. Here we have to determine 
f. The breadth of the rays. Die breite der strahlc 

Largeur des rayons. L$ititudo radiorujp. 

■ • I ■ ••» ^. '* •*- 
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01., Uncommonly broad radiated, Ausserordentlich 
breitstrahiich. Tres larges. Radiis eximie la* 
tis. 

/I. Broad radiated, Breitstrahiich. Larges. Ra« 
diis latis. 

y. Narrow radiated. Schmalstrahlich. Etroits. Ra-* 
diis arctis. 
b. The direction of the rays* Die richtung der strah- 
len. Forme des rayons. Directio. 

«• Straight radiated, Geradstrahlicb- Droits. Ra- 
diis rectis. 

)l. Curved radiated, Krummstrahlich. Courbes. Ra- 
dius curvis. 

c. The position of the rays. Die lage der strahlen. Po- 
;Bition des rayons. Situs. 
«. Parallel, Gleichlaufend. Paralleles. Radiis pa- 

rallelis. 
/f« Diverging, Auseinanderlaufend. Diyergens. Ra- 
diis divergentibus. ^ 

i. Stellular, Sternformig. £n entoilles. Stella- 

tim. 
ii. Fascicular or scopiform, Buschelformig. En 
faisceaux. Fasciculatim. 
y. Promiscuous, Untereinanderlaufend. Croises ou 
entrelaces. Radiis decussatis. 

df The passage of tlie rays, or cleavage, Der durch- 
gang der strahlen. Direction des rayons. 

e» The aspect of the rays surface. Das ansehen der 
strahlichen flachen. Aspect de faces rayonnecs. 

V^'J The foliated fracture, Der blattriche bruch. Feuillet6e. 
Lamellosa. 

^* The size of the folia. Die grosse der blatter. Gran- 
deur des feuillets. Magnitudo lamellarum. 

*. The 
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b* TM degree of perfection of thefoUaiedfradure: Die 
volkommenheit. Perfection de la cassiire fieuilleUe. 
Perfectio. 

tu Higlify perfect, or specular splendenL Hoditt 
volkommen oder spiegelflachig blattrich. Tres 
parfaitement feuillet^e. Perfectissime lamellosa, ] 

/S. Perfect foUated. Volkommen blattrich^ Pufuter 
ment feuilletee. Perfect^ lamellosa. 

y. Imperfect foliated. Unvolkommen blattridi. Im« 
parfaitement feuilletee. Imperfecte lameUosa. 

J. Concealed foliated* Vesteckt blattrich. Feuille* 
t6e cachee. Confuse lamellosa. 

c» The direction of the folia,. Richtung. Forme des feu- 
illets. Directio. 

tu Plane foliated, Geradbrdttricb. Droits. Recta, 
/8. Curved foliated. Krummblattrich. Courbes, 
Curva. 1 

i. Spherical. 'Sphsrisch. Spherique. Splue- | 

rica. 
ii. Undulating. Wellenfonnig. Ondule Undu- J 
latim. . i 

iii. Flo f if arm- Blumig-brattrich. Palm6. Flori- ] 
form iter. j 

iv. Indcfcrminalc. Unbcstimmt. Indetermin^. In-> 
detcrmiiiatoE?. 

d» The /xwiVioit of the folia. Die lage der blatter. Posi- 
tion des fcuillcts. Situs. 

m, Cominon foliated. Gemeinbrattrich. 
.iS. Scalif foliated. Schuppigblattrich. 

c. The as^Kcl of the surface of the folia. Das anieben 
vlcr blattriclicn H.che. 

au SPHiOth. Glatt. 

3. Stredbtd. Gestreifi 
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f. Thtpaisage of ike folia or cleavage, l)er durchgimg 
der blsetter. Clivage ou direction des feuillets. 
Meatus lamellarum. 

. «. The number of the cleavages* Zahl der durcbgange. 

1. Single. Einfach. Simple. Simplex. 
iL Twofold. Zweifach. Double. Duplex. 
iii. ThreefM. Dreifach. Triple. Triplex. 
iv. Fourfold. Vierfach. Quadruple. Quadni- 

plex. 
V. Six-foUL Sechsfach. Sextuple. Sextuplex. 

/8. The angle under which these cleavages intersect one 
another. Durchsneidungs winkel. 

y. The greater or lesser degree of perfection of each clea* 
vage. Die mehr oder mindere volikommenh^it 
jedes durcfaganges. 

(D.) The slaty ftabture. Shiefrige bruch. Cassure schisteuse. 
a. Thickness. Starke. L'epaisseur des feuillets. 

a. Tliick slaty. Dickschiefiig. A feuillets epais. 

b. Thin slaty. Dumischiefrige. A feuillets minces. 

6. Direction. Richtung^ La direction des feuillets. 

a. Straight slaty. Geradscbiefrig. A feuillets plats. 

b. Curved slaty. Krummscbiefrig. A feuillets 

courbes. 

aa. Indeterminate curved slaty. 
bb. Undulating curved slaty. 

€. Perfection. Volkommenheit. La perfection. 

a. Perfect slaty. Volkommen schiefrig. Parfaite. 

b. Imperfect slaty. Unrolkommen scbiefrig. Iun 

parfaite. 
d Cleavage. Durchgang. Le sens des feuillets. 
aa. Single. Einfach. Simple. 
bb. Double. Zweifach. Double. 

2. fFher$ 
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2. Itiiere several fractures occur at the same iimej ikaf] 
relative situation must be observed, as 

A, One including the other; Fracture in the gratL 

Bruch im grossem ; and in the swuUl, Brodi 
im kleinen. 

B. One traversing tlie other ; Longitudinal and tram^ 

vorse fracture. Langebfuch und queerbnich. 
Cross fracture, Queerbnich. 

VI. The Shape of the Fragments. Die gestalt der.bnjch^ 
stuc^kc. Forme des fragmens. FigOra fragmeii«i 
torum. 

1. Regular fragments, Regelmassige bruchsiicke* 
Fragmens reguliers. Fragmenta regulana. 

A. Cubic. Wiirfliche. Fr. Cubiques. Fr. Cubic»- 

B. Rhomboidal. Rhomboidalische. Fr. BLomr' 

boidaux. Fr. Rhomboidalia. 

a. Specular on every side. Auf alien seitef^ 

spiegelnd. Toutes ies faces miroitantetf* 
Omnibus lateribus micantibus. 

b. Specular on four sides. Auf «wei seiten . 

spiegebnl. Deux faces miroitantes. Du(H 
bus lateribus micantibus. 

C. Trapezoidal. Trapezoidische. Fr. TrapzoH 

des. Fr. Trapezoidea. 

D. ThreC'Sided pyramidal, and octahedral. Drci*«" 

seitig pyramidale und octaedrische. Fr. Tw 
traedrcs et octaedres. Fr. P3rramidalia et 
octaedra. 

E. Dodecahedral. Dodecaedrische. Fr. Dode^' 

caedres. Fr. Dodecaednu 

^. trregukf 
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2. Irregular Jragmenis. Unregelmassige bruchsiiickc. 
Fr. irreguliers. Fr. irregularia. 

A. Cuneiform. Keilformige. Fr. cuneiformes. Fr. 
cuneiformia. 

B. Splintery. Splittrige. Fr. esquilleux. Fr. fes- 

tucsefbrmia. 

C. Tabular. Scheibenfdrmige. Fr. en plaquesi. 

Fr. orbicularia. 

D. Indeterminate angular. Unbestimmt eckige. Fr. 

indetermin6s. Fr. indeterminata. 

a. Very sharp^dged. Sehr sb'arfkantige. A bords 

tres aigus. Marginibus peracutis. 

b. Sharp-edged. Scharfkantige. A bords aigus. 

Marginibus acutis. 
£. Ratlier blunt-edged. £in wenig gtumpfkantig. 
A bords peu aigus. Marginibus parum acu- 
tis. 

d. BlunUedged. Stumpfkantig. A bords obtus. 

Marginibus obtusis. 

e. Very blunt-edged. Sehr stumpfkantig. A bords 

ires obtus. Marginibus perobtusis. 

il. The aspect of the distinct Concretions. 
Das absonderungs anselidn. Aspect des 
pieces separees. Aspectus partium segre- 
gatarutn. 

Vlt. The Shape of the Distinct Concretions. Gestalt der ab- 
gesonderten stiicke. Forme des pieces separes. Fi- 
gura partium segregatarum. 

1 . Granular distinct Concretions. Kornige abgesonderte 
stiicke. Grenues. Granulosa : which differ 

F A. In 
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A. In shape. In der gestalt. Divereit^ dcs formes des 

grains. Figura^ — and this in 

a. Round granular. Rundkbrnig. Grains arondis. 
Rotundas. 

«. Spherical, Sphserisch. Spheriques. Sphflerica^. 
/3. Lenticular. Linsenformig. Lenticulaires. Len— 

ticularies. 
y. Dale-Shaped. DatteUfdrmig. Dactyliformis. 
h. Angulo'granular, Eckigkornig. Anguleux. Am.— 
gularcs. 
«. Common granular. Gemeinkomig. Ordinaire^^ , 

Vulgates. 
/3. Longish granular. Longkomig. Longues. Loiv> ^ 

giusculas. 

B. In magnitude. In der grosse. Grandeur des pieces ^ 

separ^es grenues. Magnitudo. 

a. Large granular. Grosskomig. Tres grandes. Gnui^ " 

des. 

b. Coarse granular. Grobkomig. Grandes. Majusp-^ 

culae. 

c. Fine granular. Feiiikdmig. Fines. Minutse. 

ft. Lamellar distinct Concretions. Scbaalig abgesondert^^ 
stiicke. Lamelleuses ou testacees. Testacese, — mhic^^ 
differ 

A. In the direction of the lameUas. Richtung. Diversity 
des formes des lames. Directio. 
a. Straight lamellar. Geradschaalig. Planes. Rectae. 
H, Quite straight. Ganz gerad. Entierement planes. 
I Perfecte rectae, or 

fi. FortificatioHS-wise bent. Fortificationsartig gebo- 
gen scbaalig. £n zigzag, Instar munimen- 
tx)rum. 

b. Curved 
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h. Curved lamellar. Knimmschaalig. Courbes. Cur^ 

«. Indefernunate curved lamellar, Gemein knimm- 
schaalig. Indetennin6es. Vulgaritcr. 

fi. Reniform curved lamellar. Nierformig gebogen 
schaalig. En rognons. Reniformiter. 

y. ConcerUrical curved lamellar. Concentrisch sdiaa- 
lig. Concentriques. Concentrice. 

1. Splierical. Sphaerish. Spheriques. Sphaerico- 

concentric^. 

2. Conical. Conisch. Coniques. Coni(fo-con« 

centri. 

B. In ike thickness. In der starke. Epaisseur des lames. 
Crassities. 

a. Very thick lamellar. Sehr dickschaalig. Tres epais- 

ses. Crasssd. 

b. Thick lamellar. Dickschaalig. Epaisses. Crassi- 

usculse. 

c. Thin lamellar. Diinnschaalig. Minces. Tenues. 

d. Very thin lamellar. Sehr diinnchaalig. Ties min- 

ces. Tenusssimae* 

5. Columnar distinct Concretions. Stanglich abgcfonderte 
stiicke. Colonnaires. Scapifoimes : which are distin- 
guished 

A. According to the direction. Nach der richtung. Con- 

tournement des colonnes. Directio, into 

a. Straight columnar. Geradstanglich. Droites. Rec- 

tae. 

b. Curved lamellar. Krummstanglich. Courbes. Cur- 

vae. 

B. With regard to thickness. Starke. Epaisseur des co 

lonnes. Crassities^ into 
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b. In regard to lustre : it remains 

a. Unchanged, Unverandert. De m^nie edat 

b. Js increased in intensittf, Nimmt zu. Doiman 

de Teclat. 

c. Is diminished in intensity, Vermindert Duniflo- 

ant de Teclat. 

XII. T/ie Soiling or Colouring. Abfarben. Tachure. Tiiic 
tura^ by which minerals 

1. SoiL Abfarben^ either 

A. Strongly, Stark^ or 

B. SligJitly. Etwas, or 

2. Do not soil, Nichtabfarben. 
S. Write, Schreibend. 



V. Characters for the Touch. 

XIII. The Hardness. Die harte. Durct6. Durities. f* 
degrees are 

1. Hard. Hart. Dur. Durum. 

A. Resisting the Jile, Wird von der feile gar roc- 

angegriifen. Resistant a la lime. Limse n^ 
cedens. 

B. Yielding a little to the Jile. Wird wenig angegrj 

fen. Cedant un peu a la lime. limse parum c 
dens. 

C. Yielding to the Jik. Wird von der feile stark ai 

gegriffen. Cedant a la lime. Limae cedens. 
% Semihard, Halbhart. Demidure. Semidurum. 

3. Soft. Weich. Tendre. Molle. 

4. Very soft, Sehr weich. Tres tendre. Mollissimur 

XIV. Z 
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UV. The Tenacity. Festigkeft. La ductility. l>uctilitas. 
The degrees of which are 

1. BrtUle. Sprbde. Aigre. Fragile. 

2. ^edile or mild. Milde. Traitable. Lene. 

8. Ductile. Geschmpidlg. Malleable. Ductile. 

XV. The Frangihiliiy* Dor zusammenhisdt. La tenacitl. I'e- 
nacitas. 

1. Very difficultly frangible. Sehr schwer zerspringbar. Tres 

tenace. Tenacissimum. 

2. Difficultly frangible. Schwer zerspringbar. Tenace. Te- 

nax. ^ 

3. Not particularly difficultly frangible, or rather easily fran^ 

gible. Nicht sonderlich schwer zerspringbar. Peu te- 
nace. Non multum tenax. 

4* Easily frangible. Leicht zerspringbar. Cassant facile- 
ment I^arum tenax. 

5. Very easily frangible. Sehr leicht zerspringbar. Cassant 
tres facilement. Valde parum tenax. 

XVI. The Flexibility. Die biegsamkeit. Flexibilite. Flexibi- 
litas : according to which Tninerals are either 

1. flexible. Biegsam. Flexible^ and this either 

A. Elastic flexible. Elastisch biegsam. Elastique. 

Elasticd^ or 

B. Common flexible. Gemein biegsam. Ordinaire. 

Vulgariter, or 
S. Inflexible. Unbiegsam. Inflexible. Inflexibile. 

X* II. The Adhesion to the Tongue, Dans anhangen an der 
zunge. Le happement a la langue. Adhaesio ad lin- 
guam, the degrees of which are, 

!• Strongly adhesive. Stark an der zunge hiingend. Hap- 
pc beaucoup. Fortiter adhaeret. 

S. Pretty 



I 
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2. Pretty strongly. Ziemlich stark. Assez. Mediocii- 

ter. 
S. Weakly, or somewhat, Etwas. Un peu. Aliquantam. 

4. Very weakly, or a little, Wenig. Tres pea. Parum. 

5. Not at all. Gar nicht. Pas du tout. Nibfl. 



i 



VI. Characters for the Hearing. Kenzei- 
cheii f iir das gehor. ^ 

XVIII. The Sound. Der ton. Son.^ Sonua. Theiifer' 
ent sorts of which occurring in the mmeral Ui^dam, 
are 

!• A ringing sound. Klingen. Tintement Oangor. 



2. A grating sound. Rauschen. Bnijement* SCrepitBs. 
And 
. S. A creaking sound. Knirschen. Crisaement Stridor* 



•{ 
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lid. 

nCULAE GENERIC EXTERNAL CHARACTERS OF FRIABLE 

INIRALS. BBflOnpiRB CBNiaiSCHB KKHNZBICHBN DBR ZBRK|E1BL|C9BH 

itinnK. 



HE External Shape. Aussere gestalt. Figure exterieurc. 
I^igura externa. This is 

h Massive, Derb. M^siy^t Compactum. 

S. Disseminated. Eingesprengt. Dissemine. Jnspersum. 

^* Thinly coating, Ala diinner iiberzung. £n croute . 

mince. Supennductum. 
^'Spumous. Scfaaumartig. En ecume. Spumseforme ; and 
^'Dendritic, Baumf5rmig. Dendritique. Dendriticuxn. 

• The LusTRjtf. Glanz. Ed at. Nitor. 

1. The intensity. Starke des glanzes. ][ntenjsit^ de Feclat. 
Gradus nitons. 

A. Glimmering. Sjchimmemd. Tremblotant. Mic^s^ 

B. DuU. Matt. Mat. Nitoris expers. * 

t The sort. Art des glapzes. Nature de I'eclat. Species 
nitoris. 

A. Common glimmering. Gemein schimmemd. Ordi-^ 

naire. Vulgaris. 
jB. Metallic glimmering, Metallischschimmemd. Me- 

^lique. Metallicuji. 

9 in- The 
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III. The Aspect or the Particles. Ansehen der did) 

L'aspect des parties. Aspectus particularum. 

1. Ikultf, Staubige. Pulvendentes. Pulveriformes* 

2. Scafy, Schuppige. Ecailleuses. SquamofiflB. 

IV. The Soiling or Colouring. Abfarben. La (•< 

Tinctuira. 

1. Stronghf, Stark. Beaucoup. Multum tingens. 

2. SUghtly. Wenig. Peu. Panim. 

V. The Friabilitt. Zerreiblichkeit Friability Frid 

« 

1. Look. Lose. Inceberant. Non conglutiiiatse. 

2. O^nenngm Zusammengebackeiu Colierant Coi 



'onai 



iPARTtClTLAR 6ENEBIC EXTERNAL CH AllACTBM OP FLUID 

MINERALS. BBfOHDBBB OfeirtRlilOBI UHMZitlcilEN M& VLUSSIOBir 



L Thi LuttiuL Glani^. Edat Niton 

1; MeiaUic. Metallischer. Metalliqtie. Metallicus. 
S. Ciaimon, Gemeiher. Ordinaire. Vulgaris. 

II. The Transparency. Durdisichtigkeit Transparence* 
PelliiciditaA. 

1. TrmUpareni, Durclisichtig. Diaphaiie. Diaphanumt! 
8. Troubled, or turbid. Triibe. Trouble. TUrbidum. 
3. Opaque, Undurchsichtig. Opacuniv 

in. The FtuipiTY. Fliissigkeit. Fluidity Pluiditas. 

1. Fluid. Fliissig. Parfaite. Fluidum. 

2. Viscid. Zahe. Viscuse. Lentunu 



Remaining general generic externai. 

CHARACTERS. tlsBRios allgeubiiie generischA 
AvasiRE kbnnzeichen. 

ni* The UnCtuosfty. it'ettigkeit. Toucher ou 
gras. Pinguitudo. 

Qfthie tve have theJoUotving degrees* 

1. Very gr^osy, Sefar fett. Fort gras. Pinguissimum* 

8. Greasy. Fett Gras. . Pingue. 

Z. Rather greasy. £in wenig fett. Un peu gras. Pat 

rum pingue. 
^.Meagre. Mager. Maigre. Macriim. 

V. The 
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IV. The Coldness. Kalte. Froid. FrigoA 

With retpect to which minends are 

1. Fery oM. Sehr kalt. Tret froid 

2. Cold. Kalt. Froid. Frigidnm.- 

3. Pretii^ cold, Ziemlich kalt. Mediocriment ftdld. Pih 

gidiusculum. 

4. Bather cold, Wenig kalt Mediocrement firbid. Fi^ 

rum fngidum. 

i 
I 

V. The Weight. Schwere. La pesanteur spc- 

eifi<]ue. Gravitas. > 

1. Stoimming or eupematant. Schwimmtnnid. Samageant 

Natans: 
ft. Light, Leichte. Leger. Levis. 

5. Not particnlarfy heavy, or rather heav^» Nic&t son* 

deriich schwer.' Mediocrement pesant. Parom gni^ 
vis. 

4. Heavy. Schwer. Pesant. Gratis 

5. Uncommonly heavy. Ausserordentlich schwer. Tres 

pesant. Eximi^ gravis. 

VL The Si^ell. Geruch. Odeur. Odoh 

1. Spontaneously emitted. Fiir sicfaf. 

A. Bituminous. Bituminos. Bitumineuse. Bituminosixs.^ 

B. Faintly sulphureous, Schwach schweflich. L^&" 

rement sulphureuse. Sulphureus. 

C. Faintly hitter, Schwach bitteilich. ]>gerement 

amer. Subamarus. 

fk Produced by breathiftg on it. Nach dem anhauchen. 
En y porta«t la vapem- de I'expiration. , Adflatu. 

A. Clay4ike smeU. Thonigen geruch. Argilleuse. 
Argillosus. 
%, Excited hy friction. Durch reibung. Pariafrottement; 

Frictione. 

A. C/rsMMi; 
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A. Ufinoue. Urinos. Urineuse. Urinostis* 

B. Sulphureous. Schweflich. Sulphureuse. Sulphu^' 

ratus. 
C* GarUck^Uke, or arsemcoL KnoblaUcIiartig. AH. 

AlUaceus. 
D. Empyreuimalus, Empyremnatisch. Empyreume, 

Empyreumaticas. 

The Taste. Geschmack. Saveur. Sapor. 

lie varieties are 

1. Sweetish taste. Siissalzig. Sal6e. Dolce salsus. 

2. Sweetish astringent, Sulazusamenziehend. Adstrin- 

gente. 

3. Styptic. Herbe. Acerbe. Stypticuf. 

4. SaUly bitter. SalzigbHter. Sal^ amere. Salso- 

amarus. 

5. Saltfy cooling. SalzigkiihlencL Sal6e fraiche. Fri- 

gido-salsus. 

6. AlkaUfie. Laugenhaft Alcaline. Lixiviosus. 

7. Urinous. Urinos. Uriaeuse. Urinosus. 



EXTERNAL 
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EXTERNAL CHARACTEIIS 



OF 



MINERALS. 



at 



I. 

COLOUR, 



begin our description of the External Characters 

nerals with that of Colour, as it is the character 

first particularly strikes the eye. It exhibits very 

ariety , and hence its determination is often attended 

msiderable difficulty. Although it is an important 

eful character, it was but ill understood before the 

* 

f Werner, and it is even at prefsent, by some mi« 
;ists, considered as of little or no value. The,olde]p 
ilogists had no very accurate Nomenclature of Co- 
and rarely gave any definition of them ; hence i( 
hat this character, in their systems, did not afror4 
:tory descriptions. Some modern mineralogist^^ 

particularly 
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parlicukrly those of the French School, use in their 4 
scriptions, onlj single, and often unconnected ' 
of colour, which is an erroneous practice ; because* 
describing species, wc ought to enumerate all the rn 
ties they exhibit, and in a natural order, so that we | 
obtain a distinct conception of the arrangement of tl 
varieties into groups or suites that characterise the i 
cies, Werner was early aware of the utility of | 
character, and, by a careful study of all its appears! 
and varieties, was enabled to form a system of colouffi 
the discrimination of ininerals, in which he cstablishc 
certain number of fixed or standard colours, to whici 
the others could be referred, defined the varieties andfl 
ranged them according to their resemblance to these 
standard colours, and placed them in such manner, that 
the whole colours in the system formed a connected ee- 

In estabbshing the fixed or standard colours, he thought 
he could not do better than adopt those as simple co- 
lours, which are considered as such in common life ; of 
these he enumerates eight, which he denominates chief ar 
principal colours ; they are while, grey, btack, blue, green, 
ytllow, red, and brown. Although several of these colours 
are physically compound, yet for the purposes of the 
oryctognost it is convenient to consider them as simple. 

Werner remarks, " I cogld not here enter into an a- 
" doption of the seven colours into which the solar ray is 
" divided by the prism, as principal colours, nor into the 
" distinction of the colours accordingly as they are either 
" simple or compound ; nor could I omit white and black, 
" the former being considered as a combination of all co- 
" lours, and the latter as the mere privation of light or 
" colour ; for tliese are dietlnctiona th^t pertain to the 
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of colours among natural philosophers, and can- 
well applied in common life, in trhich black is 
among the colours aa well as white and jellow ; 
reenj which is mixed, considered as a principal 

well as red, which is simple. 

he adoption_of the principal colours enumerated 

I am countenanced by Dr Schieffer, who has 

krited tfaem with the exception of the grev, in his 

lb of a general association of colour, Regensburg, 

I am, however, justified in adding the grey 

1^ by observing, that it occurs veiy frequently in 

leral kingdom ; that the attempt to bring it un- 

r one of the other colours would be attended 

lany difficulties, and that, if we have respect to 

liinations, it is considered in common life as ac- 

differing from the others," — Werner's External 

p. 38, 39. 

)of !faeae principal colours contains one which is, 
istically considered, pure or unmixed with any 
faich is called the charaeterislic colour : thus snow- 
the characteristic colour of white ; ash-grey, of 
ilvet-black, of black ; Berlin-blue, of blue; erae- 
n, of green; lemon-yellow, of yellow ; carmine- 
fed ; and chesnot-brown, of brown. 

thus established eight characteristic colours, he 
ined and arranged the most striking subordinate 
k 

lefinitions were obtained principally by ocular ex- 
hich enables us speedily to detect the differ- 
irs of which the varieties are composed. In de- 
le results of this kind of ocular annti/sis, if I may 
expression, the predominant component parts are 
first, and the others in the order of their quan- 
H tity. 
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tity. Thus apple-green is found to be a compound colnr* 
uid we discover by comparing it wilh eiueiald-green, iM 
it is principally composied of that colour and another, 
wliich is greyish while; we therefore define ajuile-green 
to be a colour composed of emerald grten and a <m«ll 
portion of greyish- white. The method he followed in 
arranging the varietiei is simple and elegant. He placed 
together all those varieties which contained the uiae 
principal colours in a preponderating quantity, aiid he ar- 
ranged them in such a manner, that the transition of tbc 
one variety into the other, and of the principal colour in- 
to the neighbouring ones, was preserved. To iilmtrBte 
this by an example. Suppose we have a variety of co- 
lour which we wish to refer to its characteristic colouN 
and also to the variety under which it hbould be arran- 
ged. We first compare it with the principal culoun, to 
discover to which of them it belongs, which in this in- 
stance wc find to be green. The next step is to diseorer 
to which of the varieties of green in the system it can be 
referred. If, on comparing it with emerald green, it Bp- 
pears to the eye to be mixed with another colour, f ^ 
must, by comparison, endeavour to discover what thi» co- 
Jour is ; if it prove to be grci/uh-white, we inimediately 
refer the variety to applc-gi een ; if, in place of grtyah' 
whiU, it is intermixed with lemon-yellow, we must consi- 
der it grass-green ; but it' it contains neither greyisb' 
white nor lemon-yellow, but a considerable poilion tfi 
Hack, it forms ilackiak-greeii. Thus, by mere ocular in' 
specCion, any person accustomed to discriminate colour! 
correctly, can ascertain and analyse the dijferent varietiei 
of colour that occur in the mineral kingdom. 

The transition of the principal colours and their variP' 

ties iato each other, he represents by placing the cbarsc 

tcrisli': 
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teristic eolours in the middle of a series of which all the 
members ore connected together by transitioii> and whose 
estreme links connect them with the jireceding and fo!- 
lowhig principal colours. Thus, emerald-green is placed 
in the middle of a series, the members of tvliich pass, on 
the one hand, by increase of the proportion of blue into 
t!ie next colour-suite, llie blue ; on the other lianil, by the 
increase of yellow into yellow, siskin-green forming the 
connecting link witli yellow, and verdigris green with 
blue. 

KAMrS OF Tim COLOURS. 

Tiie names of the colours are derived, 1st, From eei"- 
UiD bodies in which Ihcy most commonly occur, as milk- 
wUte, siskin.green, livei-brown ; 2d, From metallic sub- 
itnuees, as silver-white, iron-black, and gold-yellow; 3d, 
I'lomnames used by painters, as Indigo blue, verdigris - 
:;i'i^cn, and azure-blue ; 4th, From that colour in the com- 
'!^itian which is next in quantity to the principal colour, 
■ bluish- grey, yellowish-brown, &.c. ; and, 5th, From the 
' mei of persons, as I sab el la- yellow, now called Cream- 

riie principal colours are divided into two series, the 
i^i-' ^comprehending what Wer.ner terms bright colovra, 
I ii' other dead colours; red, green, blue, and yellow be- 
■'■';,' to the first ; and white, grey, black, and brown, to 
^iiL' second. 



ARRANGEMENT OF THE COLOURS, 

The difTerent characteristic colours and their varieties 
pass into each other, forming suites of greater or less es- 

th the colours either differ more and more 
from 
fc I. 
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fcora the first momber of th(? sprles, as they approach the 
extremity, thus forming straight scries, or, after reaching 
s certain point of greatest difft^rence from the first colour, 
again gradually approach, and at length puss into it ; tlius 
forming circular series. In this way tlic C'igLt principal 
colours pass into each other in the order in whicb ne 
-liave already eniinieraled them, and thus form a straight 
series. The blue colour, however, after it has passed 
through green and yellow into red, passes from this 
latter colour by several intermediate varieties again inld 



blue, thus fonning a circular si 



s or group. 



In the system of colours, we do not introduce these rn- 
rioufi subordinate transitions and series, but simply ar- 
range all the colours as they pass into each other, begin- 
ning with the white, and ending with the brown. The 
Torieties of most of the diiferent principal coloui's are so 
arranged, that their characteristic colour is placed in the 
middle of the series, and all those varieties that incline U) 
the preceding principal colour, are placed immediately 
after it; while those that incline to the next or -fol- 
lowing principal colour immediately precede it. Tliisi 
however, is not the case with the white and grey colours ; 
therefore the characteristic colours in those series do not 
stand in the middle ; on the contrary, in the white, it is 
placed at the beginning, and in the grey at the end. 



DEFINITIONS 



OF MINERALS. 



FINITIONS OF THE DIFFERENT VARIE- 
TIES OF COLOUR. 

IHITE. 

Hiia ia the lightest of all the colours ; hence the slight, 
est in term i:t til re of other colours becomes percep- 
tible. The white colour occurs principally in 
earthy and saline minerals, seldom in metallife- 
rous minerals, and very rarely amongst inflam- 
inable minerals. The following are the varie- 
ties of this colour. 

(, Snow-tehile is the purest white colour, being free 
of all intermixture, and is the only colour of this 
Buite which lias no grey mixed with it. It re- 
sembles new-fallen snow. As example of it, we 
may mention Carrara marble. 

I Reddish-while is composed of snow-white, with a 
yery minute portion of crimson-red and ash- 
grey. It passes into flesh-red. Examples, porce- 
lain earth and rose-quarlz. 

: YeUowish-white is composed of snow-white, wltli 
very little lemon-yeUow and asii-grey. It passes 
oo the one side into y e II o wish-grey, on the other 
into straw-yellow. Examples, chalk, limestone 
and semi opal. 

^ Siher-white is the colour of native silver, and ia 
distinguished from the preceding by its metallic 
lustre. Examples, arsenical pyrites and native 
silver. 

■f Greyish-ichite is snow-white mixed with a little ash- 
grey. Examples, quartz and limestone. 

f Grecnisk-while is snow-white mixed with a very 
little emerald -green and ash-grey. It passes 
into apple-green. Examples, fimianthus', foliated 
Ijmestone, and amethyst. 

g. Milk- 
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g. Milk-white is snow-white mixed with a little BcT' 
lin-blue and ash-grey. It passes into smalt-blue. 
The colour of skimmed milk. Examples, cak^ 
donj and common opal. 

A. Tin-white differs from the preceding cokmr priDci- 
pally in containing a little more grey, and luu 
Ting the metallic lustre. It passes into pale lesd- 
grej. Examples, native antimbnj and native 
mercury. 

B. GREY. 

This, which is One of the palest colours, is a com- 
pound of white and black, so that it forms the 
link by which these two colours are connected 
together, and is therefore placed between them. 
It occurs very frequently in the mineral king' 
dom. The following are its varieties. 
a. Lead-grey is composed of light ash-grey with a 
small portion of blue, and possesses metallic 
lustre. It contains the following subordinate 
varieties. 
0L. Whitish lead-grey. It is a very light lead-grej 
colour, into the composition of which a consi 
derable portion of white enters, and therefore 
nearly approaches to tin-white. Example, na 
tive arsenic on the fresh fracture. 
/3. Common lead-grey. It is the purest lead-grey 
with a slight intermixture of yellow. Exam 
pie, common grey antimony-ore. 
y. Fresh lead grey. It contains rather more blu 
than the preceding variety, with a slight tir 
of red, so that it has what is called a fresh c 
burning aspect. Examples, galena or leac 
glance, and molybdena. 

). Blackis 
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, Blaekiah lead-grey. Is common lead-grey mix- 
ed with a tillle black. Examples, silver-glance 
or Bulphureted silver, and copper-glance or vi- 
treous copper -ore. 

WuwA-gTcy is asli-grey mixed with a little blue, or 
is lead-griy without metallic lustre. Examples, 
faornstone and limestone. 

*ear/-gTfy is pale bluish-grey intermixed with a 
little red. It passes into lavender-blue, £Lsam. 
pies, quartz, porcelain jasper, crystallised hom- 
stone, and a very pale variety of pearl. 

^mt^e grey is dark bluish-grey, mixed with a little 
brown. Examples, (lint, and some varieties of 
fluor-spar. 

heeniih grey is ash-grey mixed witli a little eme- 
rald-green, and has sometimes a faint trace of 
yellow. It passes into mountain -green. Kx- 
amples, elay-slate, whet-slate, potslone, some- 

'times mica, prehnite, and cafs-eye. 

lith-grey is ash-grey mixed with lemon-yel- 
low and a minute trace of brown. Ii sometimes 
passes into cream-yellow and ivood-brown. Ex- 
Brnples, calcedony and mica. 

tsh-grei/ is the characteristic colour. It is a com- 
pound of yellowish- white and brownish-black. It 
is the colour of wood-ashes. It passes on the 
one hand into greyish-black, on the other into 
greyish -white, as also into gieeiiish, greyish, and 
smoke-grey. It seldom occurs pure in the mine- 
ral kingddm. Exani|)les. quartz, f1!nt and mica, 

itetl-gretf is dark ash-grey with metallic lustre. 
It is the colour of newly broken steel. Ex- 
amples, grey copper-ore and native platina, 

C. BLACK. 



64 



EXTERNAL CHARACTERS 



It presents fewer varieties than any of the otiier 
loura, owiDg probably to the intermixture 
lighter colours not being observable in it. ' 
discriininatioii of its varieties is attended v 
considerable difficulty, and can only be satUi 
torily accomplished after much practice>fl 
foUowiDg are Its varieties. 

a. Greyish-black is velvet-black mixed with f 
It passes into ash-grey. Is very distinct ii 
salt. 

h. Iron-hlack is principally distinguished from the] 
ceding variety by its being rather darker, i 
possessing a metallic lustre. It passes into st 
grey. Examples, magnetic ironstone and ii 
mica. 

c. Velvet-black Is the characteristic colour of this 

ries. It is the colour of black velvet, 
obsidian. 

d. Pilch-blacky or hrownish- black, is velvel-h 

ed with a little yellowish-brown. It passesi 
blackish-hrowii. Example, earthy cobalt-oc 
end mica. 

*, Greenish-black, or raven-black, is velvet-bladcj 
ed with a little greenish -grey. It pasMn 
black ish-grcen. Example, hornblende. 1 

/. Bhiiah-black is velvet-black mixed with a Ii 
blue. It passes into blackish blue, and appi 
sometimes to contain a slight trace of red. ^ 
ample, black earthy cobalt-o 



tice.^ 
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BLUE. 

The characteristic colour, which is Berlin-blue, i^ 
placed in the middle of the series, and all 
those varieties that contain red in their composi- 
tion, on the one side, and those containing green, 
on the other. It is rarer among minerals than 
the preceding ; blackish blue connects it with 
black, sky-blue with green ; and it is connected 
with red by violet-blue and azure blue. The 
following are its varieties. 

a. Blackish-blue is Berlin-blue mixed with much 
black and a trace of red. It passes, on the one 
^ide, into bluish black, on the other, into azure- 
blue. Example, azure copper-ore. 

h. Azure-blue is Berlin blue mixed with a little red. 
It is a burning colour. Examples, azure cop- 
per-ore, and azure-stone. 

c. Violet-blue is Berlin blue mixed with much red and 
very little black. It borders on columbine-red. 
. It is the tint of colour we observe in the vio- 
let when it is about to blow. It is the most 
frequent of the blue colours. Examples, ame- 
thyst and fluor-spar. 

i. Lavender-blue is violet-blue, intermixed with a small 
portion of grey. It is intermediate between 
pearl-grey and violet-blue. Examples, lithonrarge 
and porcelain-jasper. 

«. Plum- blue is Berlin blue, with more red than in 
violet-blue, and a small portion of brown and 
black. It' passes into cherry- red and broccoli- 
brcTwn, Example, spinel. 

I /. Berlin-blui 
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y. Berlin-blue is the purest or characteristic colour 
the series. Example, sapphire. 

g, Smalt'blue h Berlin-blue with much white, ani 
trace of green. It passes into milk-white, 
occurs in pale-coloured smalt, named Escl 
and also in blue iron-earth,> and earthy azi 
copper-ore. 

li. Duck-blue is a dark blue colour, composed of bh 
much green, and a little black. Examples, f 
quently in ceylanite, and in a rare variety of 
durated talc. 

i. Indigo blue, a deep blue oolour, composed of bl 
with a considerable portion of black and a lit 
green. Example, blue iron-eartli ot Eckar 
, berg in Thuringia. 

k. Sky-blue u a pale blue colour, composed of b 
and green, and a little white. It forms the li 
which connects the blue series with the green, 
is named Mountain-blue by painters. It is i 
colour of a clear sky, and hence its name, 
occurs but rarely in the mineral kingdom. I 
ample, lenticular ore. 

E. GREEN. 

The varieties of this colour naturally fall into 1« 
principal suites ; in the one of which the bl 
colourjprevails 5 in the other the yellow ; and b 
tween the two is placed the pure or character! 
tic colour, the emerald«green. Although it 
not a common colour in the mineral kingdon 
yet it is met with more frequently than the blu 
In earthy minerals the green colours are gen 

Fall 
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rally owing to oxide of iron ; and in a few 
cases to the oxide of chrome ; and in rerj few 
to oxide of nickel. Green colours also occur in 
several of the ores of copper. 

The following are the varieties of this colour. 

a. Verdigris green is emerald- green mixed with much 
Berlin-blue, and a little white. It is the link 
which connects the green and blue colours to- 
gether. Examples, copper green and Siberian 
felspar. 

i. Celandine green is verdigris-green mixed with ash- 
grey. Examples, green-earth, Siberian and Bra- 
zilian beryl. 

». Mountain green is composed of emerald green, with 
much blue, and a little yellowish -grey ; or ver- 
digris-green with yellowish-grey. It passes in- 
to greenish-grey. Examples, beryl, aqua ma- 
rine topaz, glassy actynolite, common garnet, 
and hornstone. ^ 

i»*Le€k green is emerald- green, with bluish-grey and 
a little brown. It is the Sap-green of painters. 
In this colour, the blue and yellow colours are 
in equal proportion, so that neither preponde- 
rate. Examples, nephrite, common actynolite, 
and prase. 

«. Emeratd'green. The characteristic or pure unmix- 
ed green. All the preceding green colours are 
more or less mixed with blue, and at length pass 
into it ; but the following part of the green se- 
ries, by the increasing proportion of yellow, at 
length passes into yellow* Examples, emerald^ 

fibrous 
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fibrous malachite, copper-mica,^ an4 ftometin 
also fluor-spar. 

f. Apple green is emerald green mixed with a li< 

greyish white. It passes into greenish whi 
Examples, nickel-ochre and chrysoprase. 

g. Grass green is emerald green mixed with a lit 

lemon-yellow. The colour of fresh newly spiu 
grass. Example, uranite. 

A. Blackish-green is pistachio- green mixed with 
considerable portion of black. It passes li 
greenish- black. Examples, precious serpent 
and augite. 

/. Pistachio- green is emerald green mixed with m' 
yellow than in grass.grcen, and a small port 
of brown. Examples, chrysolite, and epidote 
pistacite. 

fc. Asparagus green is pistachio-green mixed wit 
little grey ish- white ; or emerald -green mi: 
with yellow and a little brown. It passes i 
liver-brown. Examples, garnet, oliven-ore - 
bervl. 

I. Olive-green is grass green mixed with much bro 
and a little grey. It passes into liver-bra"^ 
Examples, common garnet, oliven-ore, pi* 
stone, and epidote or pistacite. 

m. Oil-green is emerald green mixed with yelk 
brown and grey ; or pistachio-green, with nai 
yellow and light ash-grey. It is the colour 
fresh vegetable oil. Examples, fuller's -earl 
beryl and pitch- stone. 

??. Siskin-green is emerald-green mixed with mu 
leipon-yellow and a little white. It makes t 

transiti< 
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Jtransition to the yellow colour. Examples, uran- 
mica and steatite. 



f. YELLOW. 

Among the varieties of this species of coloiir, there 
are three possessing metallic lustre, viz. brass- 
yellow, gold -yellow, and bronze-yellow. The 
characteristic colour is lemon -yellow ; which is 
placed in the middle of the series ; the colours 
which precede it are greenish yellow and those 
which follow it are reddish -yellow. The one 
side of the series, by the increase of the green, 
passes by sulphur-yellow into green ; the other, 
by the increase of red, passes^ by means of o- 
range-yellow, into red. It is a frequent colour 
in the mineral kingdom. The following are its 
varieties. 

«. Sulphur-yellow is lemon-yellow mixed with much 
emerald green and white. It is the colour of na- 
tive sulphur. Example, native sulphur. 

^. Brass-yellow differs from the preceding colour prin- 
cipally in having a metallic lustre ; it contains 
a small portion of grey. Example, copper-py- 
rites. 

c. Straw-yellow is sulphur -yellow mixed with much 
greyish-white. It passes into yellowish white 
and yellowish grey. Examples, calamine, ser- 
pentine, and yellow cobalt-ochre. 

i Bronze-yellow is brass-yellow mixed with a little 
steel-grey, and a minute portion of reddish brown. 
The colour of bell-metal. Example, iron-py- 
rites. 

f. Wax^yellow 
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c. Waxyellow is composed of lemon -yellovr, red< 
brown, and a little ash-grej ; or it maj be 
sidered as boney- jellow with greyish white, 
is the colour of pure unbleached w&x. 
amples, opal and yellow lead-ore. 

f. Honey-yellow is sulphur-yellow mixed with i 

nut brown. It passes into yellowish bri 
Examples, fluor spar and beryl. 

g. Lemon-yellow is the pure unmixed colour. It i 

colour of ripe lemons. Example, yellow 

ment. 
h. Gold-yellow is tlie preceding colour with me 

lustre. Example, native gold. 
i. Ochre yellow is lemon-yellow mixed with a c 

derable quantity of light chesnut brown. 

passes into yellowish brown. It is a very 

mou colour among minerals. Examples, y 

earth and jasper, 
/w. Wine-yellow is lemon-yellow mixed with a 

portion of red and greyish-white. The cole 

Saxon home-made wine. Examples, Saxor 

Brazilian topaz. 
A Cream-ycUow or Isahella-yellow. It contaios : 

red and grey than the wine yellow, and a 

little brown. It passes into flesh-red. 

amples, bole from Strigau, and compact 

stone. 
;«. Orangf-vcilow is lemon-yellow with carmini 

It is the colour of the ripe orange. Exao 

streak of redorpiment, and also uran-ochri 

G. B 
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I. RED. 

It exhibits more varieties than the other colours, and 
is Terj common in the mineral kingdom. The 
characteristic colour is carmine- red ; all the o- 
thers incline either to yellow or blue ; hence 
there are two principal suites ; the first of which 
contains yellowish-red colours ; the second bluish, 
red colours. The red colours are principally 
owing to oxides of iron, manganese and cobalt, 
and combinations of metals with sulphur and ar- 
senic. The following are the varieties. 

«. Aurora or nuyrning red is carmine-red mixed with 
much lemon-yellow. It passes into orange-yel- 
low. Example, red orpiment. 

i* Hyacinth-red is carmine-red mixed with lemon- 
yellow and a minute portion of brown ; or au- 
rora-red mixed with a minute portion of brown. 
It passes into brown. Examples, hyacinth and 
tile-ore. 

c. Tile-red is hyacinth-red mixed with greyish- white. 
It is the colour of tiles or bricks. Examples, 
pOrcelain-jasper and zeolite. 

i ScarleUred is carmine-red, mixed with a very little 
lemon-yellow. It is a well-known colour of 
much intensity. Example, light-red cinnabar 
£rom Wolfstein. 

e. Blood-red \s scarlet-red mixed with a small portion 

of black. Examples, pyrope and jasper. 

f. Flesh-red is blood-red mixed with greyish.white. 

Examples, felspar^ calcai'eous-spar, and straight 
lamellar-heavy spar. 
ff. Capper-red. It scarcely differs from the preced- 
ing 
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ing variety, but in possessing a metallic liisl 

Examples, native copper and copper- nickel. 
h. Carmine-red is the characteristic colour. Bftami 

spinel, articularly in thin splinters, 
f. CochineaUred is carmine-red mixed with blui 

grey. Examples, dark-red cinnabar and red o 

per-ore. 
k. Crimson-red is carmine-red mixed with a consid 

able portion of blue. Example, oriental ruby 
/. Columbine-red is carmine-red, with more blue tl 

the preceding variety, and, what is characteris 

for this colour, a little black. Example, ori( 

tal garnet. 
in. Rose-red is cochineal-red mixed with white. 

passes into reddish-white. Examples, red mc 

ganese-ore and quartz. 
71. Peach blossom-red is crimson-red mixed with whi 

Example, red cobalt ochre. 
0. Cherry-red is crimson-red mixed with a consid 

able portion of brownish-black. Examples, s 

nel, red antimony-ore, and precious garnet. 

p. Brownish-red is blood-red mixed with brown, 
passes into brown. Example, clay-ironstone. 

H. lUlOWN. 

This, after black, is the darkest colour in the syste 
The whole species or suite can be distinguisi 
into those which have red, and those wb 
have yellow mixed *, between these is placed 
fundamental colour, the pure unmixed ch 
nut-brown, and the last variety, from 
quantity of black it contains, connects 
brown series with the black. Varieties ef t 

col 
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colour occur frequently in tlie mineral kingdom, 
particularly among the ores of iron, and the in- 
flammable minprals. 
«. Rtddisk-broten is chesnut-brown mixed with a little 
red and yellow ; or cheaniil-brown with a small 
portion of aurora-red. It passes into brownith- 
red. Example, brown blende from tlie Hartz. 
i. Clove-hrown is eliesnut brown, mised cochineal- 
red, and a little blnck. It is the colour of the 
clove. It passes into plum blue and cherry- 
red. Examples, rock-crystal, brown hematite, 
and axinite. 

Bair-bruwn is clove-brown mixed with ash-grey. 
Example, Cornish tin-ore. 

Broteoli-brnwn is chesnut-brown mixed with much 
blue, and a small portion of green and red. It 
passes into eherry-red and plum-blue. It is a 
rare colour. Example, zircon. 

Chanul-brown. Pure brown colour. It is a rare 
colour. Example, jasper. 

YfUowish-hroKn is chesnut brown mixed with a 
considerable portion of lemon-yellow. It passes 
into ochre-yellow. It is one of the most com- 
mon colours in the mineral Itingdom. Examples, 
iron-flint and jasper. 

Pincliheck-hrowTi is yellowish -brown with metallic 
lustre. Rather the colour of tarnished pinch- 
beck. Example, mica. 

Wooi^brown is yellowish brown mixed with much 
pale ash-grey. It passes into yellowish-grey. 
Examples, mountain wood, and bituminous 
.wood. 



K 
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/. Livtr-hrown is chesnut-brown mixed with olive* 
green and ash-grey. It is the colour of boiled, 
not fresh liver. It passes into olive-green. Ex«r 
ample, common jasper. 

k. Blackish-brown is chesnut-brown mixed with black. 
It passes into brownish black. Examples, min& 
ral pitch from Neufchatel, moor- coal, and bito 
minous wood. - 

The immense variety of colours that occur in the m^ 
neral kingdom, constitute an almost infinite series, t^ 
characterise every individual of which is next to impos- 
sible. The colours we have already defined, are a few 
only of the most prominent features of that great and 
beautiful series, and serve as points of comparisoOy 9m 
as the boundaries between which every occurring colour 
lies. 

From the small number of oolours we have defined, 
and the great variety that occur in minerals, it is evident 
that the greater number of occurring colours will not co^ 
respond exactly with those defined, but will lie between 
them. It is this circnmstance in particular that rendew 
it so difficult to get an acauaintance with colours. To 
obviate this in some degree, Webner uses terms which 
express correctly certain prominent diffisrences which are 
to be observed between every two colours. Thus, when 
one colour approaches slightly to another, it is said to 
incline towards it, (es nahrt sich) ; when it stands in the 
middle between two colours, it is said to be intermediatt^ 
(es steht in der mitte) ; when, on the contrary, it evi- 
dently approaches very near to one of the colours, it is 
said to fall or pass into it, (es geht iiber). 

II. 
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11. THE INTENSITY OR SHADE OF THE 

COLOURS. 

Each colour can be distinguished according to its rela- 
tive intensttyy of which, as expressed in the tabular view, 
there are four degrees, viz. dark^ deep^ light^ and pale. 
I^hus the principal colours can be divided into four clas- 
ises, according to their degrees of intensity ; blue, black, 
and brown are dark ; green and red are deep ; yellow and 
white are light ; and grey is pale. But this distinction, 
88 far as regards the principal colours, may be dispensed 
with, as they have been already sufficiently discriminated 
V their division into bright and dead ; it may therefore 
he confined to the varieties. Thus, in the blue series, 
lavender blue is pale; smalt and skye blue, light; Berlin, 
azure, and violet.blue^ deep ; and indigo, plum, and 
hiackish-blue are dark colours. 

The intensity of the colour of a fossil depends often on 
its degree, of transparency •, for the more transparent it is, 
Its colour is the paler ; and the more opaque, the colour 
u the darker. Many transparent minerals have there- 
fore a very pale colour, which has caused some minera- 
logists to describe them as colourless, which, however, is 
flot the case, as their shade of colour is easily detected 
by an experienced eye, and it can even be discovered, by 
comparing the minerals with another, by those who have 
|)een little accustomed to such investigations. 

1 he intensity of the lustre has also a considerable ef- 
»ct on the intensity of the colour. 

III. 
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HI. THE DELINEATIONS OR PATTEBl 
FORMED BY THE COLOURS. 

The distinctions incluilFtl under this bead depc 
tlie shape which the colour assumes. It is on 
to be observed on simple minerals; thercfoi 
those mineralogists who have attempted lo co 
aider it as a character for compound miners 
have deceived themselves. It belongs in genei 
to the individual. The following are the di 
rent kinds enumerated and described bytj 

NEK. 

A. 7)otttd. In this variety dots or smttU spoti~ 

irregularly dispersed over a surface which bai 
different colour from the spots. It occursin 
qucntly in serpentine, but seldom in othein 
rals. 

B. Spotted- If the spots are from a qui 

inch to an inch in diameter, and the l 
ground itill visible, it is said to be spottel 
is either round and reguhrli/ spotted, t 
gularly spotted. The first occurs in clajM 
the second in marble. 

C. Clouded. Here no basis is to be observed, 

boundaries of tlic colours are not sharply mar 
ed, and the spots run into each other. It occu 
in marble and Jasper. ^ 

D. Flamed. When the spots are long and ace 

ted, and arranged according to their lengOJ 
flamed delineation is formed. Tt has still a h 
It occurs in striped jasper, marble, 5ic. 



ac^l 
ng^ 
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£• Siriptd. Consists of long and generally parallel 

stripes that touch each other, and fill up the whole 

mass of the stone, so that it has no ground. It 

presents two varieties. 

0. Straight striptdy 'as in striped jasper and varie- 

gi^ted clay. 
b. RtJigshapedy occurs iti Egyptian jasper. 

F. Veined. Consists of a number of more or less de* 

licate veins crossing each other in different direc- 
tions, so that it is sometimes net-like. We can 
always distinguish a base or ground. Examples, 
black marble veined with calcareous, spar or 
quarts, jasper and serpentine. 

G. Dendritic. B^epresents a stem with branches, on a 

ground. Examples, steatite and dendritic calce- 
dony. 
B. Ruiniform. Resembles ruins of buildings. It 
occurs in Florentine marble, which is from this 
circumstance called landscape marble. 

These colour-delineations occur most frequently in 
marble, jasper, and serpentine, and are characteristic of 
Jhem. They occur seldom in gypsum, flint, calcedony, 



IV. 
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IV. THE PLAY OF THE COLOURS. 

If we look on a mineral which possesses this prope 
tj, we observe, on turning it slowly, besides its commc 
colours, many others, which are bright, change vei 
rapidly, and are distributed in small spots or patche 
A strong light is required, in order to see this appearan< 
distinctly, and it never occurs in opaque or feebly tran 
lucent minerals. We observe it in the diamond whc 
cut, in precious opal, and in the fire marble of Blejbei 
in Carinthia. It appears to the greatest advantage! 
sunshine, probably, however, even more beautiful i 
candle light. 

V. THE CHANGEABILITY OF THE 

COLOURS. 

When the surface of a mineral, which is turned in di 
ferent directions, exhibits, besides its common colour 
different bright colours, which do not change so rapidl; 
are fewer in number, and occur in larger patches then i 
the play of the colour, it is said to exhibit what is call< 
the changeability of the colours., 

We distinguish two kinds of this phenomenon. 

A. That which is observed by looking in diiferei 

po.^itions on the mineral, as in Labradore felspa 

B, That observed by looking through it, as in tl 

common opal, which shews a milk white coloi 
when we look on its surface, but when held b 
tween the eye snd the light is wine-yellow. 

VLTH 
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VI. THE IRIDESCENCE. 

en a mineral exhibits the colours of the prism or 
inbow, arranged in parallel, and sometimes vari. 
curved layers, it is said to be iridescent. It is to 
served by 

Looking on the mineral, as in the variety of cal- 
careous spar, called Iceland or duplicating spar, 
adularia, beryl, Uc. and by 

Looking through it, as in rainbow calcedony. 



VII. TARNISHED COLOURS. 

it this character is of importance, is evident from 
quent occurrence among minerals, and the attention 
Wernkr has dedicated to its developement. 

tiineral is said to be tarnished, when it shews on its 

lal surface, or on that of the distinct concretions, 

colours difterent from those in its interior or fresh 

re. 

»e colours are distinguished, according to their 

; some minerals shewing them, 

In the bosom of the earth, as specular iron ore or 
iron-glance and radiated grey antimony- ore: o- 
thers 

On the exposure of the recent fracture to the ac- 
tion of the air, as variegated copper-ore, and na^ 
tive arsenic. 

In 
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In tliose minerals where the tarnisli has taken plac? ii 
tlie boaont of the eartli, no neiv tarnish takes place on ex 
posure of a fresh fracture to the sir. 

They are further divided according to their kind. Mi 
nersis in whatever manner they receive tlieir tarnish an.' 
n. Simple, or b. Variegated. When we asy a colom' ;■- 
simple, we mean that one colour predominates over i- 
whole surface; variegated, when the surface shews manj 
different colours which are distinct or run into cacli 
other. 

Of the merely simple tarnished colours we may ; 
tiou as examples the following: 

K. Grey, — while cobalt-ore. 

yfl. Black, — native arsenic. 

•/. Brown, — magnetic pyrites. 

S. RedtUih, — native bismuth. 

The variegated or parly-colouredj are distinguished nc 
cording to the intensity of their basis. Of these tbe^ 
lowing are eiutmerated in the tabular view. 

*. Pavonine, or Ptacack-tail tarnish. This in a 
semblage of yellow, green, blue, red, and b 
colours, on a yellow ground. The colours ai* 
nearly equal in proportion, and are never pre- 
cisely distinct, but always pass more or less into 
one another. Example, copper pyrites. 
f. Iridescent, or Rninbow. In this variety the colour* 
are red, blue, green, and yellow, on a grey- 
ground. It is more beautiful and brighter than 
the preceding. The radiated grey antimony-ore 
of Felsobanya in Hungary, and the specular iron- 
ore or iron glance of Elba, are often beautifully 
iridescent. 

y. Columbine 
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y. Columbine or pigeon-ntck tamith. The coloors are 
the same as iii the preceding, with this difference, 
that the tints of colour are paleri and the red 
predominates. Examples, native bismuth of 
Schneeberg. 

}. Tempered^steel tarnish. It consists of very pale 
blue, red, green, and very little yellow, on a 
grey ground. Example, grey cobalt-ore. 



VIII. THE PERMANENT ALTEHATIONS. 

These must not be confounded with the tarnished co- 
wurs. The tarnisb occurs only on the surface ; the per- 
Bianent alteration, on the contrary, proceeds by degrees 
through the whole mass of the mineral. This change 
^H place more or less rapidly in different minerals. 
Tbe colours either become paler, when they are said to 
/ai, or they become darker, and pass into other varieties. 
Thus chiysoprase, rose quartz, and red cobalt-ochre be- 
came paler-, whereas sky-blue fluor-spar becomes green, 
l>w1-grey corneous silver- ore sometimes changes to 
^wn, and lastly into black, and blue iron-earth changes 
from white, through different varieties of blue, to indigo- 
blue. 
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Utiwtv of Colour, as a Character for discriminatim 

Natural Bodies. 

The older, and some of the modern mineralogists, a? 
we have already remarked, in their descriptions of theipe? 
cies of minerals, use only single varieties of colour, with- 
out attending to their natural relations ; hence, as em- 
ployed by them, colour is a character of but little value. 
It was Werner who first made the remark, that singte 
varieties are not characteristic, and that it is only by using 
the whole range or suite of colour^ of the mineral, that we 
are enabled to employ this character with advantage, iH 
the discrimination of the species that occur in the mineral 
kingdom. Thus, it is not sufficient to say that epidote 
is green, that beryl is green, or that topaz is yellow ; we 
must mention every variety of colour which these mine- 
rals possess, because each species of mineral is characte- 
rised by a particular suite or group of colours. Even 
if diflferent species should exhibit precisely the same 
group of colours, still the character does not thereby 
lose of its value and importance, because in the different 
species, the colour suites would be associated with diflerent 
groups of external characters. 

Although colours are frequently employed by botanists 
for distinguishing species of plants, particularly in the 
pi ass Cryptogamia, still they in general hesitate in em- 
ploying 
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iflg them in the discrimination of plnnts in the higher 
imons of the systeoi. 

It h allegeil that the i:olDurs of plants change very 
;adily, particularly when cultivated in our gardens, and 
jat, tberefore, so variable a character, should not be at- 
iniled to. It is not denied, that t)ie colours of plants 
■equently undergo very considerable changes, when ciil- 
ivatecl in our gardens ; but these domesticated plants 
re no longer the natural unaltered species, and therefore 
re not objects of the attention of tlie systematic bota- 
ii>t. It is also known, that plants even in their natural 
itufilions, owing to disease, experience great changes in 
li«ir colours ; but these diseased individuals would sure- 
ly never be token by the botanist lor characteristic ex- 
unples of the species. Indeed it b highly probable, that 
very species of plant in its natural region, has a de- 
^nninute colour, or suite of colours. Hence colour may 
KUjed as a most interesting character, particularly in 
liioae systems of botany which are termed nalural. 

This character may also be advantageously used in giving 
Mrrect ideas of the changes of colour which plants experi- 
ence by cultivation, or when removed from their natural 
soil and climate. These changes have probably determinate 
ranges in each species ; thus, some run through certain 
"ed and blue varieties, others through red and yellow, and 
lome through white, red and grey ; and in others, the 
'lisuge does not extend beyond varieties of one colour. 
Some colours of the suite or range will be more promi- 
lent, more fixed, or more frequent than others ; and the 
xtent of the colour suites will de])end on the degree 
f change in the situation, soil, and climate of the plant, 
nteresting coloured maps might be constructed, to shew 

V general changes in the colour of the vegetable world, 
from 
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from tlie Equator towards the Poles ; and the Sffiemei ' 
of colours in vegetables in tlie two Hemispheres, and in 
the Old and Men- ^Vorld, might be delineated in a simi- 
lar manner. 

Id tlie animal kingdom, the number of different cn- 
low^ is very great. They often form the most strilting 
feature in the external appearance of the species, utd 
hence hare been considered by systematica as afTciting 
discriminating characters of much value. The ngritiil- 
turist, engaged in the breeding of animals, often wttnt! 
ses striking changes iti their colours, and these varielii' 
of colour, either alone, or conjoined wilh otber characl^n, 
characterise his difl'erent breeds. But here, as in hotany. 
a regular systematic nomenclature of colour is mucii 
wanted. Tu render the character of certain value in 
botany anil zoology, there ought to be established u num- 
ber of liscii or atandaid colours, to which all the 
could be referred : The varieties should be da 
and arranged according to their resemblance to 1 
standard colours ; and, lastly, the whole ought to beV 
posed in a regular and systematic order. The i 
changeabilities of colour, their patterns or delinet 
and otber similar varieties of ch.iracter, ought to 1 
finetl and arranged as they are in mbieralogy. 

The anatomist will find it to his advantage, to i 
his descriptions some regular and ti:(ed standard oF^ 
lours ; and in morbid anatomy, in particular, the ii 
ance of such an aid will be hiiniediately perceived: 
the various changes in the animal system, from the s\ 
eit degi-ee of intlammation to complete gangrene,1 
strikingly marked by the dificrent colours the 
assume. Accurate enumerations of these colours a 
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oreur in single varieties, or in groups, conjoined with 
ilescriptions of the clianges in form, transparency, lustre, 
consistency, hardnegs, structure and weight, observable ii 
the diseased parts, will convey an accurate conception » 
llie iliseased part to those who have not an opportut 
"(' seeing it. Rut to effect this, the anatomist and s 
jeon must agree on some fixed nomenclature, not only o 
colour, but also of form, transparency, lustre, consist^ 
ciic)-, hardness and structure ; and a better model cannOt I 
bo pointed out, than that contrived by Werneb for the * 
liescription and discrimination of minerals. 

Lastly.thechemist will have daily opportunities of expe- 
liencing its utility; and the meteorologist, and the hy- 
: '>;r3pher, by tlie use of an accurate and standard table 
' iilours, will be enabled, in a much more satisfactory 
inner than heretofore, to describe the skies, and meteors 
"I Jiilerent countries, and the numerous varieties of colour 
tSifit occur in the waters of the cicean, of lakes and ri- 

^Kpny attempts have been made to delineate the diife- 
^^^olours tiiat occur in the mineral kingdom, with the 
^^Bof enabling those who do not possess a mineralogi- 
^^Hlection, or who may not be familiar with colours, 
^^How the dilferent varieties mentioned in the de- 
^i^on of mineralogists. Wiedemann, Estneh, Lud- 
"HG, and several others, have published tables of this 
kind ; but all of them were deficient, not only in accura- 
ry, but also in durability. Having the good fortune to 
possess a Colour-Suite of Minerals, made under the eye 
rf W sKWKR, by my late friend H, Meldeu of Freyberg, 
Bug desirous of making this collection as generally 
I possible, 1 mentioned my wish to Mr Svue, 
PainltT 
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Painter to the Wernerian and Horticultural Socielie?, 
who readily undertoot to make a delineatloa of all ll^c 
varieties in the collection. This lie executed witit Iii^ 
tiGual skill and accuracy ; adding, at the same time, to ihr; 
series several other colours, vrhich lie has distinguished |i; 
appropriate names, and arranged along witli those Ii^ : 
Wernerian syslem. Tiie whole have been publisheil ^ 
series of Tables, in a Treatise*, which ought to be ii: i; 
liands of every mineralogist, and indeed in the posseasion 
of naturalists of every description. 



II. THE COHESION OF TIIE PARTICLES. 

What is meant by tlie cohesion of the particles of >■ 
mineral is understood by every one ; we shall here, there- 
fore, only define their diiferent states of aggregation. 

Minerals are divided into Fluid and Solid, and the solid 
into 

A. Solid in a stricter sense, and 

B. Frialk. 
By Solid in a stricter sense, we understand that H 

aggregation in which the jjnrticles cannot be overcome by 
the pressure of the finger ; and by Friable, that state oi. 
coherence which can be overcome by the simple pn 
of the finger. » 



J 

rcome by 
, state o£ 



• '-WriHiR'iiNiinienclalurejir Colours, wilh Additi 
reoder it vseM to ihc Arls and Sdencm ; <vilh Euan 
I kno«n iJlji-iitB it) the Animal, Vegetahli 
SrMi.fci-.lidinhurgh/lSli. 



muiprai ftjnjoiimj^^" 
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PARTICULAR GENERIC EXTERNAL 

CHARACTERS. 



I. 

ARTICULAR GENERIC EXTERNAL CHARACTERS 

OF SOLID MINERALS. 



Characters for the Sight. 

1. THE EXTERNAL ASPECT. 

The External Aspect of a mineral is that outline orcon- 
our which it has receiyed from nature. Thus, if we have 
. piece of lead-glance, as it has been found loose, or im- 
ledded in another mineral, we name the surface which it 
lai received from nature, its Aspect. All those charac- 
en which we can discover bj the eye, on this outline, 
^re denominated the External Aspect of the mineral. 
They are of three kinds : 1 . 1 he External Shape : 2. The 
External Surface ; and, 3. The External LUstre. 

1. The External Shape 
Is divided into four classes, 

1. Common • 

2. Particular 1-^4. i cu 

3. Regular ^ External Shape. 

4. Extraneous .' 

All of these classes have their subordinate differences, 
^hich we shall now describe ; and, 

I. Common 
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1. Common External Shape. 

Common External Shapes are those in which the 
neither a determinate number of planes meeting 
determinate anglers, nor any resemblance to know: 
tural or artificial bodies. As they occm* more freq 
ly than the other shapes, they are named Commoi 
ternal Shapes. 

Six different kinds are enumerated by Werner, ^ 
are distinguished according to their relative le 
breadth, and thickness, their relative magnitude, 
their connections with other minerals. The kind 
masstvey disseminated^ in angular pieces^ in grain 
plates y and in membranes, 

A. Massive^ is that common external shape wh 

from the size of a hazeLnut to the greatest 
nitude, and whose dimensions in length, bre 
and thickness, are nearly alike. It occur 
bedded in other minerals, and it is interi 
with them at their line of junction. Exan 
galena or lead-glance and copper-pyrites. 

B. Disseminated^ is from the size of a hazel-nut 

it is scarcely visible, and its dimensions in le 
breadth and thickness are nearly alike. It i 
bedded^ and is intermixed with the inclosin 
neral at the line of junction. It is divided 

a. Coarsely disseminated^ which is from the si 

a hazel-nut to that of a pea. Examples, 
per-pyrites and brown-spar. 

b. Minutely disseminated^ from the size of a p 

that of a millet seed. Example, tin-sto 
granular quartz. 
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t. Finely disseminated^ from the size of a millet 
seed until it is scarcely visible. Example, 
brittle silver-glance in brown-spar. 

C. In angular pieces. Minerals having^ an angular 
shape» in which the length, breadth and' thick- 
ness are nearly alike, which are found loose, or 
slightly imbedded, and without any intermixture 
with the inclosing mineral at the line of junc- 
tion, and from the size of a hazel-nut and up-' 
wards, are said to occur in angular pieces. It is 
distinguished from the massive by its occurring 
either loose, or not intermixed with' the basis at 
the line of junction. Of this external shape there 
are two kinds, 
a. Sharp cornered, as in quartz and calcedony. 
6. Blunt'Corneredj as in common opal. 

The sharp-cofriered occur but rarely ; opal some-* 
times exhibits this form. The blunt-cornered 
are much more fi'equerit, and are either origi- 
nal, or have been formed by attrition, when 
they are rimmed pebbles, or rolled pieces. The 
original pieces are distinguished by a surface 
which is pretty smooth and shining, and mark-. 
e(l with numerous angles and hollows ; while 
the pebbles or roUed pieces have an even and 
rough surface, and approach more to the 
roundish form. Calcedony aifords a good ex- 
ample of the first kind, and the rolled pieces 
of common quartz, rock-crystal and flint, found 
in the beds of rivers, of the second kind. 

B. Ingrains. Minerals which are cither loose, or 
slightly imbedded, not being intermixed with the 
basis in which they are imbedded, and not larger 

M . thatf 
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than a hazel-nut| are said to ooeur in gtaimSi 
This shape is distinguished 
a. With regard to size, into 
«• Large^ that is^ when thej are from tbe size of 

a hazel-nut to that of a pea. 

meadow-ore and precious garnet. 
/8. Coarse^ from the size of a pea to that of s 

hemp-^eed. Example, pyrope. 
y. Small J from the size of a hemp-seedtothatof 

a millet-seed. Examples, precious garnet^ 

pjcrope and iron-sand, 
i. Fine, from the size of a millet-seed until it be^ 

comes nearly undistinguishable. Example 

platina. 

The grains are further distinguishable 

S. With regard to the exacter determination of tk 
shape into 

«. Angular grains^ as in iron-sand. j 

^. Flattish grains y as in platina and gold. 
7» Roundish-grains y as in pyrope and preciouf' 
garnets 

e. With regard to Xconnection with other minersk 

«. In loose grains. 

/3. In imbedded grains. 

y. In superimposed grains. 

E , In plates. Minerals which occur in external sixfti 
whose length and breadth are great in comparw 
son of their thickness, in which the thickness is 
not equal throughout, and is so considerable, as 
to allow the fracture to be distinguished, are sui 
lo occur in plates. The maximum thickness o£ 

platei 
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plates is half an inch. According to the degrees 
of thickness, it is distinguished into 
a* Thick plates^ when they are as thick as the back 

of a penknife. Example^ red silver-ore. 
ft. Thin plates. Where thinner than the preceding; 
Example, silver-glance, or solphureted silver- 
ore. 

F. In memhranes or fakes. This shape is distinguish. 

zed from the former by its thinness, as it never 

greatly exceeds the thickness of common paper, 

^and the fracture cannot be discriminated. Its 

different degrees of thickness are, 
/B. Thick. Example, silver-glance or sulphurcted 

silver-ore. 
h. Thin. Example, iron-pyrites. 
c. Very thin. Example, copper-pyrites on clay- 
slate. 

^. Particular External Shape, 

Particular external shapes differ from the common cx- 
^al shapes » in bearing a resemblance to natural or ar- 
tificial bodies, ^d in being far more characteristic and 
'tried in their aspect. They are called particular^ because 
tkejr are not so common among minerals, as the common 
external shapes. They are divided into five classes, en- 
titled, longishf roundishy Jtat^ cavernous^ and entangled. 
£ach of the$e species have their subordinate kinds, which 
ire shall now describe. 

A. Longish Particular External Shapes. 

a. Dentiform^ adheres by its thick extremity, and 
becomes gradually thinner, incurvated, and at 
length terminates in a free point, so that it re- 
sembles a canine tooth, whence its name. Its 

length 
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length is from a quarter of an inch to a fcN 

It is one of the rarer kinds of external shape 

and is peculiar to certain metals. Example 

native silver and silver-glance, or sulphurett 

silver-ore, and native copper. 

b. Filiform^ adheres by its thicker extremity, ai 

terminates by an almost imperceptible dimiBi 

tion of thickness, and is usually curved in dnei 

ent directions. It is thinner and longer thantl 

'dentiform. Examples, native silver, silver-glam 

or sulphureted silver-ore, native gold, and nativ 

copper. 

»'. Capiflafy, When the filiform becomes longer an 

thinner, it forms the capillary. It is generall 

much entangled, and sometimes the threads ai 

so near each other that it passes into the con 

pact. Example, native silver. 

%i Jf^h\Hhte<l h composed of many straight threads 

which are sometimes parallel and sometimes me( 

crtoK other at riglu angles, and form a net-lik 

sluipe, The whole 5s a series of minute crystal 

and i'i distinv:nisht\l from the capillary by i^ 

tSiva^ls l>e5ns; always straischt. Examples, DJ 

live silver* Uiitive ivpj^er, and copper nickeL 

,\ AWW>K\ In this exlernal shape we can ohserv 

a trunk* Wunches^ and twigs, which are distil 

jftuijJh^l fi\H« e«ch other hy their thitjmcss, tl 

ti^uk W^u^^ the thk4Le$t. It b divided intof> 

^n/nr ^mkI ♦TtyiMar </trKi/rdH:c in the first, tl 

UtAucW «(^ sH Oil the tnuak« aad the twigs c 

ife^ UiMttcW «l riiclic ^uifltliK;. or «( eagles moi 

%H* W«aL «<«t^% «(» itt iwtlive silver; itt the scco0< 

(h%^ btTMMW ^ikv«>n4 tiNNHi the 9Cein, and tl 

twij 
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twigs from the branches irregularly, and the 
shape is not, as is the case with the regular den - 
dritie, a series of crystals. Examples, native 
copper and brown hematite. 

1 Coralloidal or coralliform. When two or three 
branches, having rounded or pointed extremities, 
proceed from one stem, the coralloidal external 
^hape is formed. 7^^^^ ^^ usually many stems 
together. From its resemblance to coral, it is 
denominated coralloidal. The variety of arrago- 
nite, ceiled Jlos ferriy is an excellent example of 
this kind of particular external shape. 

g, Stalactitic. A mineral is said to possess a stalac- 
tiiic external shape yfhen it consists of different 
straight more or less lengthened rods, which are 
thickest at their attachment, and become nar- 
rower at their free extremity, which is rounded 
or pointed. Examples, calc-sinter, brown he- 
matite, and calqedony. . 

A. Cylindrical consists pf long, rounded, sjtraight, im- 
perforated, usually parallel rods, which are at- 
tached at both extremities, and are generally 
thicker at the extremities than the middle. The 
interstices are either empty, or filled up with an- 
other mineral. Examples, galena or lead<glance 
and brown ironstone. . 

* 

«. Tvbiform consists of long, usually single, perfora- 
ted tubes, which are somewhat longitudinally 
knotty. Example, calc-sinter. 

'f. Claviform is the reverse of stalactitic ; it is compo- 
sed of club-shaped parallel rods, which adhere by 
their thin extremities. Example, compact black 
ironstone. 

/. FruG- 



/ 
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/« rrurtkoM, This external shape is fpmied when 
irmny lirancbcs issue from a commoii stem and 
iiie<!t together partjwise, so that the whole when 
viewcfd from above has a fructicose aspect, not 
unlike tlic appearance of cole^ort. Examples, 
culc Minter and black ironstone. 

II, RmntHuh Particular External Shapes. 

II. <iMtH/ar» Under this, as mentioned in the tabular 
vlow, nro comprehended, 
««. Pfrfrnt f^ultular or spherical^ as in alu^-slate an4 

piriform iix>n-ore. 
,s, iMiirrjWt ^tibnAir^ as in calcedonj, cameUan, 

ni^citOt and iron pyrites. 
^, Ov^^\kil or fUiptML Example, rounded masses 

ot\)UArts in puddins;$tone. 
), X^({t\M;i«\)/. When the sphencal is compressed 
I ho 94>hor\Mddl is toraied. Examples, Egyp- 
iwrt iu>{vr «Wvl ciiliYitonv. 
Jw^^^C^'"''''*^''- When I he oToidal is ccmipressed 
«^ ihe \;U\\ ;u>a K>ir its k::^»h.~ the amrgdaloidal 
U Vi^.^^, KxiSKjO'e^ jio^it** csksreoos-spar 

• >^*»'"^vvi5»*!**t. H\^ifcO*;$ of liTcf 5if»£jxiri5 of small balk, 
>^>..<\ juv ^v^'*.*yu\;* )iii«^%^: ic^^iier* sod have 
y^vjtrx ,/;vxxi,.w< I; rrs^ffrL:-!*** insMs* -s-hence 

X* '*<;*•• '^ ,v*r.>is<v ^" >untiT >5f§ujt*»tcj rf ^cse balls, 
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Tubero$e. This shape consists of irregular round- 
ish or longish elevations and depressions. Ex- 
amples, iliot and menilite. 
Fustd-like, or liqui/orm *. It consists of numerous 
very flat roundish elevations, which aie general- 
ly depressed in the middle. The whole has a 
rough and gliinmeriug aurface, and resembles the 
surface of slowly cooled metal. It is one of the 
rarest of the external shapes, and has been hi- 
therto found but in one mineral, that is galena 
or lead-glance ; which variety is found in the 
mine called Alten Griinen Zweig, situated be- 
hind the mining village of Erbisdorf near Frey- 
berg, and in that named Methusalem in the same 
neighbourhood. 

'lot Particular External fShapes. 

Spetular has on one side, seldom 6n two opposite 
udes, a straight smooth shining surface. It oc> 
curs in veins. Examples, galena or lead-glance^ 
co[qier-py rites, red ironstone, and quartz. 

In haves. In this external shape there are thin 
le&ves, which are either irregularly curved, or 
are straight, and have throughout the same 
thickness. It is distinguished from the external 
shape in membranes by the uniformity of its 
thickness, by its irregular curvatures, its conti- 
nuity, (the membranous external shape being 
often interrupted,) and its usual adherence by 



tenn Kjm/bn* is used by Mt Weateb, In hU excdlenl trans- 
'WukKiK'a Treatise on Ihc EKtemal Chuacten of MincraU. 
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one extremitj, shewing that it is a kind of ap 
talline shoot. It occurs frequently in native goU 
but seldom in native silver. 

I). Cavernous Particular External Shapes. 

a. Cellular. A mineral is said to be cdlukr, when 

is composed of straight or bent tables, whi 

cross together in such a manner as to form em 

tj spaces or cells. 

4. Straight^ or angulo^ellulary in which the tab 

are straight. It is divided into 

1. Hexagonal^ as in quartz, and cellular pyril 

2. Polygonal f as in quartz. 

fi. Circulo-cellular, in which the tables are cun 
It is divided into 
1 • Parallel, where the cells are in rows> and 

cylindrical shape. Example, quartz. 
2. Spongiform, In this figure the cells «re 
lindrical, of equal size, very small, bent 
ing near each other, disposed in diffe 
directions, and not parallel as in iJie pn 
ing. Example, quartz. 
3> Indeterminate. In this figure the cells hav 
particular shape, and are of different s 
Example, compact ironstone. 
4. Double circulo'Cellular, consists of large 
cells, whose walls are beset with < 
smaller ones. Example, quartz. 
h. Impressed. That is, when a mineral shews 
impression of any particular or regular ext 
shape of another mineral. It borders on th( 
lular shape, and is formed when a newer' e 
ral is deposited over an older, the form of i^ 
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I 



it assumes, and retains even after the impressing 
mineral hasbeen destroyed or removed. 

fe (i. With impressions of crystals, 

«. Cubical, as in quartz or iron-pyrites from fluor- 
spar. 

^. Pyramidal, as in nornstone, originating fromi 
calcareous spar, 

y. Tabular, as in quartz, originating from heavy 
spar. 

i b. With impressions of particular external shapes, 

u. Conical, in native arsenic. 

/8. Globular, in silver-glance or sulphureted sil- 
ver-ore, from red silver-ore. 

y. Reniform, in silver- glance or sulphureted sil-i 
ver-ore, from red silver- ore. 

Perforated, c^ohsists of long vermicular cavities which 
occupy but an inconsiderable portion of the mass^ 
and terminate on the surface in small holes « When 
the holes become very numerous, it passes into' 
spongiform. Example, bog iron-ore. 
Corroded, A fossil is said to be corroded when it is 
traversed with numei^ous hardly perceptible round- 
ish holes. The volume occupied by the holes is 
nearly equal to that of the basis. It has the ap- 
pearailce of wood which has been gnawed by in- 
sects. Examples, quartz, galena or lead-glance, 
and silver-glance or sulphureted silver-ore. 
Amorphous is composed of diimerous roundish and 
angular parts that forln inequalities, between which 
there are equaUy irregular hollows. The whole has 
the appearance as if a number of small balls and 

N anujulay 
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True and supposititious crystals are distinguished frop 
^fich other by the following characters : 

^ ^ruecryataU. 

ft. Are transparent and semitransparent. 

fi. Their planes are smopth and shining or Bfk$' 

dent, or they are regularly streaked. 
y. Their angles and edges are sharp. 
i. They form particul^ characteristic suites. 

P' Supposititious crystals. 

«. The planes are never smooth and shining, or re* 
gulariy streaked ; on the contrary, aite gene- 
rally rough and dull. 

fi. The angles and edges are not so sharp as in tne 
crystals, but are generally somewhat roooddl 

y« They are usually hollow, aqd their internal sur- 
face is drusy. 

i. They are not like true crystals, connected hf ; 
transitions with other crystals of the ssbm 
species ; Thus the octahedral supposititious 
crystals of quartz, which originate from fluor- 
spar, do not belong to the suite of quartz. 

c. Even in th^ir internal structure thev are diffe- 
rent from true crystals ; for they seldom pre* 
sent a fracture inclining to foliated. 

The following are well known instances of suppositi' 
fious crystals. 

1 . Octahedral crystals of quartz, originating fron^ 

fluor-spar. 

2. Cubic crystals pf quartz, from fluor-spar. 

3. Flint in double three-sided pyramids, from cal- 

careous-spar. 

4. Quarts 
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4. Quartz in oblique four-sided tables, firom heavy* 
spar. 

B. The Shape of Crystals. 

^he shape of crystals is determined by the number and 
n of the planes or faces, and the edges and angles 
ich form the contour or outline *. Amidst the great 
iety of crystals that occur in the mineral kingdom, 
re ane some simple ones, which are composed of but 

planes, that do not vary much in shiqie ; and of 
ers, in which the planes are not only numerous, 

|Nresent great differences in form. These simple 
m are nearly allied to the more complex ones^ and 
dually pass into them by a change in the shape of 
r plapes. On fins circumstance Wkrnbr has found- 
I Crystalk^raphic System, remarkable for its simplici- 
and the ease wijth whic^ it enables us to acquire di- 
ict conceptions of the most complicated crystallisa- 
18. He considers these simple forms as the basis of 

others, and names them Fundamental Figures. We 

distinguish in them one, or, at the utmost, two sets 
[danes, which run in two directions, and inclose the 
ital on all sides. The cube is an example of a funda* 
ntal figure with one set of planes ; the prism, pyramid 
I table, are examples of fundamental figures with two 
I of planes, which are named lateral and terminal 
les. All those crystals in which we observe many 
^rent sorts of plianes, he considers as changed or alter- 
fundamental figures ; and names the other planes 
zh are generally smaller, and differ from the planes of 

thq 



When the feces are very small, thej are named/actl«. 
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I the fundamental figure in direction, and in being fiirtl 
removed from the centre of the crystal, Alteroting Plan 
We have thus, according to this method, to considi 
first. The Fundamental Figures, and then their Aliei 
tions or Modifications. 



1, The Fundamental Figured. 

The fundamental figures, as already mentioned, a 
composed of one or two sorts of planes. In order to di 
cover these planes in the altered fundamental figures, \ 
have only to conceive the planes that lie nearest i 
centre of the crystal, and which are generally the largef 
extended on all sides until they join. 

In the fundamental figure are observed and attendi 
to, I. Its Parts. II. Its Varieties or Kinds. III. T 
Differences of each Fundamental Figure in Particular. 

» 

I. Parts of the Fundamental Figure. 

The fundamental figure is composed of lateral and te 
fninal planes ; of lateral and terminal edges ; and otangh 

1 . Lateral planes are the greatest planes that boui 

the smallest exent. Terminal planes are tl 
smallest planes that bound the greatest exter 
In the prism they form the basts, but in the tab 
they are the smaller planes that surround the tv 
largest planes. 

2. Lateral edges are formed by the junction of tv 

lateral planes, as in the prism and pyramid ; b 
in the table, where the lateral planes do not mee 
the lateral edges are those formed by the nie( 

u 
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Ing of the lateral planes and the terminal plants ; 
or we say, they are the edges of the lateral faces 
of the table, so that there are eight lateral edges 
in B four-sided prism, kc. Terminal tdgrs »re 
formed by the junction of lateral and terminal 
planes, as in the prism and pyramid ; or they are 
those that surround the terminal planes in the 
prism or the base of the pyramid : they are 
also formed by the junction of two terminal 
planes, as in lite table *. 
. AvgUs. The point in which three or more planes 
meet, is called a aolid angle. j 



I. The Varieties or Kinds of the Fundamtntat Figure. 

WtERCR admits seven fundamental figures, vix. icosa- 
hrm, dodeeakedronf kexahedrvn, primtf pyramid, lahlc, 
d Uiu. 

\. Icosahedron is a solid having twenty equilateral 
triangular planes, that meet together under near- 
ly equal obtuse angles ; and of twelve angles, bo 
that tiiere we always five planes to form an angle. 
Fig. 1. Fl. I. It is rare. Example, iron pyrites. 
!. IhiKohedren has twelve regular pentagonal planes 
that meet under equal obtuse angles ; and of 
twenty angles. Fig. 2. PI. I. It occurs but sel- 
dom. £xample, iron- pyrites. 

8. Hexahtdron 



* The tcnniiMl edgts in the table u 
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3. Hexahedron is a solid, having of %vt qudbdrilaieni 

planes and eight angles. It include the cub 
Fig. 3. Fl. I. ; and the rhomboid, Fi^. 4, PI. I. 
which is sometimes considered as a double three- 
sided pyramid, in which the latei^ planes of tkf 
one are set on the lateral edges of die other.- 
It is very frequent. Examples^ calcareous-spir' 
and fluor-spar. 

4. Prtm has an indeterminate number of qaadrangtf- 

lar lateral planes terminated by two equal tennL' 
nal planes parallel to each other, and haviag at • 
many sides as the prism has lateral planes. Fig. hi 
PI. I. This is the most frequent of the fundiu 
mental figures. Examples, calcareous-spar, rode* 
crystal, schorl and topaz. 

5. Pyretmid has an indeterminate number of triaDgolii' 

lateral planes converging to a point, and of a basflf 
possessing as many sides as the figure has latenl 
planes. Fig. 12. PI. I. The terminal point js 
called the summit^pfXy and the flat part the b(ue. 
It occurs very otien. lilxamples, calcareous-^ 
atui amcthvst. 
^ TMe has two equal and parallel lateral planes,' 
which are very large in comparison of the others 
anil which are bounded bv an indeCmniBate nom' 
ber of sn^all four^ided terminal planes. Fig. 1& 
PL I. It i$ but a vciy short prism. It is pro- 
per to obsx^c, that the parts of the tdbleareno^ 
denominated as those in the prism, but invene- 
ly« the lateral planes of the table corre^MHidiBg- 
to tbe terminal planes of the prism, and the ter- 

minal plwnes of the tidde to the latenl planes of 

tha 
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tbe prism. It does Dot occur Terj often. Ex- 
amples, heavy-spar and calcareous spar. 
T. Lens' has two curved faces or planes. Fig. 19. and 
20. PI. I. It occurs but seldom. Ei^mple, spar- 
ry ironstone. 



III. The Differences of each Fundamental Figure inpartu 

cular* 

Here we have to determine, 1 . The simplicity. 2. Num^ 
itr of Planes. 3. Proportional size of the planes to one 
^Mother. 4. Direction of the Planes. 5. Angles under 
«JicA the planes meet. 6. Plenitude^ or fulness of the cry- 

1. Simplicity. 

m 

With respect to simplicity, the fundamental figures 
ire either simple or double. This distinction, however, is 
confined to the pyramid, as the other six kinds of primi* 
ti?efigi^*e3 occur simple only. Fig. 12. PL I. is a simple 
Prramid; and Fig. 13. PI. I. a double pyramid. 

The simple figure is also distinguished, in regard of its 
porition, into erect or inverted^ according as it adheres by 
Its base or its summit. The inverted has hitherto occur, 
red only in calcareous-spar, and is very rare. 

In the double figure we have to attend to the placing 
rf the lateral planes ; thus the lateral planes of tlie one 
yyi'&niid are placed either straight or oblique on the'lateral 
pltteiof the other pyramid. In Fig. 13. PI. I. they are 
pUced ■straight; and in Fig. 14. PL I. they are placed 
*^uely; or the lateral planes of the one pyramid are 

O set 
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set either on the lateral edges, as in Fig. 35. PI. II. otd 
the lateral planes of the other, as in Fig. 13. PJ. I. 

2. NumLer of Planes, 

The number of planes in the icosahedron, dodecihs; 
dron« hexahedron, an^ lens, is always determinate, hft: 
in the prism, pyramid, and table, is indetermuiate. Ii|i 
tlie prism and pyramid, it is only the lateral planes tbt 
▼arv in number, but in the table it is the teramnl 
plant's. 

The prism occurs with two, three, four, six, ei^ 
nine, and twelve lateral planes. The trihedral gt tiun- 
sidtnl occurs in schorl and tourmaline. 7 he fbur-aU 
or tetralicdral prism. Fig. 5. PL I. occurs very often; Y* 
have examples of it in febpar, zeolite, zircon, m 
heavy-spar. The six-sided or hexahedral prism. Fig. 8. 
PI I. (Kcurs very ot\en, and is the most common 
prisnii^tic orvstalHzation ; quartz, emerald, beryl, est 
oa!t^)Uji-sp.^r* hoavy-spar, and actynolite afford exam^es 
of it. The i ctahedral. or eight-sided prism, is rare; itoc 
cur$ in aucite and topaz. The nine and twelve sided 
pri ms iuv mcivlv varieties of the preceding figures ;th« 
first i# fomuni by ihe be veiling of the lateral edges of the 
trih<Hlral pri$m« the other by the tmccation of the la- 
teral cdpMi of the six-«deJ prism. Beryl a^brds SD 
exatvp*e of the iwclvc^ided, and tourr"ial:ne of the rant 
Ndci! prism. 

Tu jn^-^jnKi occur? w:ih three, four, six, and dgfc^ 
Mdrt. The thr\>c -^'iJvJ -nr^Tr.k:. F^g. 9, PL f. is «thc: 
m:\cV or d>niWc . of the 5:^^:e we fcive examples in grej 
c\Vj>jv^x^jfr^ s;>5nd. vvpper-pyritc-^ and many other mine 
TaU. Ex«:u|Uc^ of the socciid ocoir in cakmreous-sptf 

f 
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3 in Fig. 10. PL I. The four-sided pyramid is the 
uost comiQon, and is always double, Fig. 11. H. I: ; 
vhen it appears single, the one half is either hid in part 
>r altogether in the matrix ; diamond, zircon, and fluor- 
ipar, are examples. The six-sided or hexahedral py- 
nunid occurs single, as in Fig. 12. PI. I. and double, 
■sin Fig.. 13. PI. I. Examples of it occur in sapphire 
ud calcareous-spar, red silver ore, white lead-ore, quartz, 
nd amethyst. The eight sided is always double and 
acuminated ou both extremities by four planes, as in 
Pig. 35. PI. II. Examples of it occur in leucite, gar- 
ut, and silver-glance or sulphureted silver-ore. 

Tke table has four, six, or eight terminal planes. The 
ArtMided tables are mere varieties of some of the other 
figures. The four-sided table, Fig. 15. PI. I. occurs 
firequently, as in heavy- spar, white ore of antimony, and 
fdlow lead-ore. The six-sided table. Fig. 17. PL I. oc. 
WF8 still more frequently ; we have examples of it in 
Buca, calcareous- spar, heavy-spar, and native gold. The 

<^t sided table occurs in heavy spar and yellow lead- 
•re. 

3. Proportional Size of the Planes to one another. 

This character is not of very much importance. The 
planes are either equilateral or unequal ; where they are 
^equal, they are either indeterminately or determinate- 
7 unequal. The determinately unequal planes are, as 
Mentioned in the tabular view, <e. Alternately broad and 
*wrow ; /8. With two opposite planes broader ; y. With 
two opposite planes narrower. We shall illustrate this 
Aaracter by examples drawn from the fundamehtal 
'gures. 

In 
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Id llie lieiahedron, dodecabeilron, snd i 
the planed arc alike; when any disstiuilarity o 
merely accidental, and is thererore indeterminaLely ■ 
qua!. The three-sided prism shews only slight indeter 
ininate inequalities. The four-sided prism is not alffBVi 
equilateral; sometimes I n-o opposite planes are broiu!i!l 
than tlie others, when the pri&m is said to be broad, m ill 
zeolite. The six-sided prism is almost always equilaW' 
ral ; its varitties are generally accidental, excepting th( 
following, which are Jiomeivhal characteristic. 1. Till 
two opposite lateral planes broader than the others, as ii 
actynolite and heavy-spar. 2, The planes alternatel] 
broader and narrower, as in calcareous- spar. The eigli 
and nine sided prisms alFord only accidental or indeter 
minate varieties, as aiigite, topaz, and tourmaline. 

In the pyramid, sometimes the two opposite planes ;:i'' 
larger tlian the others, when it is said to be broad. 

The four-sided table is usually equilateral -, it has some 
times, however, two opposite lateral planes longer lljiH 
the others, as in Fig. Iti, PI. I. The six-sided table i 
sometimes unequilateral, or two apposite planes ar 
larger than the others, as in Fig. 18, PI. I. ; ami l* 
•ijjht-sided table is usually loiigish. 



4. The Direclion of the Planes or Facet. ' 

The diiection of the planes or faces is either Be<4 
or Curciliftcar. 

Rectilinear is the most common, and is the ( 
almust all the fundamental figures, 

Curvm 
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Curvilinear planes * differ partly by the position of ih^ 
orvature, which is either concate^ as in fluor-spar ; con» 
tXf as in diamond ; concavo-convex^ as in sparry ironstone; 
addU-shapedy as in the lens ; they differ also by the 
hapCy being either spherical^ as in brown- spar; cylindri- 
^/} in which the convexity is either parallel with the 
lides, as in iron-pyrites, or parallel with the diagonal, as 
in fluor-spar ; and conical^ as in gypsum, and probably 
dio in galena or lead-glance. 

5. Angles under which the Planes meet. 

The siae of the angles formed by the meeting of the 
planes, is determined either by means of ah instrument 
named Goniometer or angle-measurer, or simply by ocular* 
inspection. Several different kinds of goniometer have 
been contrived. The first invented, and that which 
18 at present most generally, used, is represented ia 
Plate VII. It consists of a semicircle of brass, divided 
into degrees. At its centre C is fixed a pin, upon which 
ilide the two arms AB and GF. The last of these GP, 
by means of a screw, may be fixed in any position, so 
that the distance between the end G and the centre, may 
correspond with the face of the crystal to be measured. 
The other arm AB is drawn up, till the distance between 
fi and the centre corresponds as nearly as possible with 
the size of the rther face of the crystal. It is then turn- 
ed round, till the angle of the crystal to be measured, 

corresponds 



* U is not geometrically correct to speak of curved planes ; yet, as thi^ 
*^nn plane is more generally used by mineralogists than fece or side, t 
^^^ not thought it necessary to make any alteration. 
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corresponds exactly with the angle B c G ; the ara 
then cuts the same circle in the angle which corres] 
with that of the crystal. There is a hinge upon the 
die of the brass semicircle which is not seen in the fi 
By means of it, one-half of the semicircle may be tfa 
back, when the crystal to be examined happens to 
situitedi in a group, that the arms could not othe 
come at it. This is the goniometer used by Roi 
LiSLX, Hauy, Bournon, Bermardi, Weiss, and 
orystallographers, and which is sufficiently accurate f< 
general practice of mineralogy. Doctors Wollastoi 
Brewster have each published descriptions and fi 
of goniometers, contrived on optical principles,' anc 
cepiible of greater accuracy > than the instrument ah 
describtnl* I)r Wollastok'^s instrument is drawn an 
•cribeil in the Philosophical Transaeiunu for '. 
p^ II.; and that of Dr Brewster in his T^reolue ox 
f^iA>«o)>Ai\>ct/ InsirummU^ p. S9. 

Tho other mi>de of determining the magnitode of 
talvt>«^tuel\\ by iKular iii$[)ection« without the aid c 
j|[t>nu>nu'tiT, i$ that }vracli>«\I by Werner. In this 
hf ddornuncil tl\o wholo of ihc species in tlie systeni 
tl U knoxvu ih^l it hjui enabled him to do so wit 

Si^xTml dJtTi^ncnt H;^ds ca acirfes occur in the f 
nv<^U4il i\|SjMrt>* : iH^^j^e are tbe «^7« cfthc Saitnd i 

\. TJv^ an^Wji t\vmf5^i bv the uiet^d:;^ of the h 
|>J^iiwr^ are nan^ .ix^ n^}t» <>f ihf hsrrml t 
^* U^ :i5h*vt<« tie ocscnTdiia. s^apSj, L 
^^pN\ T)^«s ^n^t $1^, anA¥ aoil obtuse h 
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ed by the meeting of the lateral planes. The ]a« 
teral edges are either equiangular ^ or unequiangU'- 
lar. In the icosaheilron, all the edges are equi- 
angular. In the dodecahedron, the edges are 
equiangular. The hexahedron is either equian- 
gular and also recUmgular^ or unequiangular and 
oblique angular. The rectangular hexahedron 
is named cube; the oblique-angular, rhom- 
boid. In the prism, the lateral edges are either 
equiangular or unequiangular. The four-sided 
prism, with unequiangular lateral edges, is deno- 
minated an oblique four-sided prism, as Fig. 6. 
Pi I. Ifi the pyramid, the lateral edges are ge- 
nerally equiangular ; seldom unequiangular. The 
same is the case with the table ; when the edges 
are unequiangular, we say the terminal planes 
are set ^ bliquely on the lateral planes. 
t. The terminal edges are either equiangular or tenc- 
quiangular. In the prism they are generally 
equiangular, as in Fig. 6. PI. I. ; and sometimet 
unequiangular, when we say that the terminal 
planes are set obliquely on the lateral plnnes, as 
in Fig. 7. PI. I. They are always equiangular 
in the pyramid. In the table they are as in the 
lateral edges of the prism. 
3. The summit angle. It occurs only in the pyramid. 
It is measured from plane to plane, or from plane 
to edge. Werner determines it in degrees in 
the following, manner. 

a. Extremely acute is from 1® to 30®. 

'. Very acute from 30® to &0^. Example, sap- 
phire. 

c. Acute from 50® to 70®. Example, calcare- 
ous-spar. 

i. Rather 
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d. Rather acute from 70® to 90«. Example^ 

quartz. 

e. Rectangular 90°. Example, zircon. 
/. Rather obtuse, or rather flat, from 90* to IIO*. 

Example, honcystone. 
g. Obtuse or flat from 110® to 130». Exampk^ 

calcarebus-spar. 
h» Very obtuse or very flat from 130* to ISO*. 

Example, tourmaline. 
t. Extremely obtuse, or extremely flat, from ISO* 

to 180®. 

6. Plenilude or Fulness of the ' ryetalgi, 

A. Fullj as in almost all crystals. 

B, Excavated at the extremities^ as in green lead-ore. 
C Hollow, Olive-green -coloured calcareous-spar, 

from Schemnitz in Hungary, occurs in acute 
hollow three- sided pyramids. 

II. The Alterations on the Fundamental Figc/re* 

Tliese occur on the edges, angles and planes, and are 
produced by i. 'J runcation ; ii. Bevclment ; iii. Acumina' 
tion ; ami, iv. Division of the Planes. 

i. Truncation, 

When wc observe on a fundamental figure, in placfi of 

an edge or angle, a small plane, such a plane is denosU' 

nate a Truncation ♦. 

These 



* Wrukvii, in n^siunirs: con»in fundiimental figures, aud suppouitf 
thfm vAiiouslv luv^iifiod. docs not propose to point out the oonrse iWtowc" 
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These new planes are named Truncating Plants, and 

lie edges which they form with the other planes Trun- 

xUing Edges. 

We have here to observe what relates to the silualion, 

rmltide, the setting on arpoaition, and the direction of 



tin regard to the silualion of the truncation, !t ii 
eitbw on the edges or on the angles, and some- 
times a few, sometimes ail the angles and edges 
of the figure are truncated. Fig. 21. PI. IT. is 
a cube truncated on the angles i and Fig. 22. a 
cube truncated on the edges. 

. In regard to the magnitude of the truncation, it is 

either deep or slight, according as more or Jess of 

the limdamcotal figure is wanting; and conse- 

qtiently the truncating planes are proporliouallv- 

' greater or smaller. 

- The planes are set on either straight or oblique. 
They are sfld to be tel on straight, when they are 
equally inclined on all the adjacent planes ; and 
set an ohlique/y, when they ai-e not equally in- 
clined on the adjacent planes. 

I. The truncating planes in regard to their direction, 

are either straight or curved. In the latter case, 

we also say that the edge or angle is rounded off. 

P ii. Bcvelment 



'? iKturs in their fantintlon. He employs n peculinr descriptive language 
'' fratjy d conception of their ibnna, not to expiajn the order of their con- 
^FLininn. When be describes a cry^loJ oa tnjDcated on itsangies or edge*, 
W knows very well that nature does not begin by making a ciysial corn. 
'"■If. in order afterwards to truncate it more or less on one or other of it* 
■I", he only eipreaaes tiy this term the appearance Ihc crystal preaenla to 
' '•je, thus employing a well Imovm term to nxpteu au operatic* of niv 
"It iiliicb still renimnsto us a. niyrtery. 
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ii. Bevclment or Cuneature. 

When the edges, terminal planes, or angles^ of h 
damental figure are so altered, that we obsierve ii 
place two smaller conyerging planes, tenninatuig 
edge, it it said to be bevelled. These two newer oi 
tional planes are named ievelling planes ; nod thi 
formed by their meeting, the bevelling edg^. W< 
here, again, to observe the situation, magniimie, 
^n\/6rmity and ntiing on of the bevelment. 

a» In regard to ntuatum^ the bevelment is gen 
on the edges, sometimes on the tenmnal f 
and seldomer on the angles. Fig. 83. £L 
a cube bevelled on the edges ; Fig. 84. a 
aided prism, bevelled cm the lateral e 
Fig% 85« a four-sided prism, bevelled on tb 
minal planes, the bevdling planes sel on t 
teral edges ; Fig. 26. a taUebevdled on th 
minal |>lancs; and Fig. 81||an octahedro 
Vf Ucil on all the an;:le$. 

b« In rt'ganl to mt^tmdt of the bevelment, it 
thcr ^<rri or ^fi^pii, according as more or Ic 
(ViihlameiUal ti|riii>e is wanting. 

c> In ivj;[ai\l to the «IK^^ the bevelment is obti 
jM« or r^n«3i^«tor^ or amir mmgmlmr, 

%\. X\w bc^-tlmeal in TVj«ard to xai/Wwiry, is i 
ikK.^Wv*^ when il extends ia oae direction 
^^>4>i^ vi^M«a eit<c)i he^-elfiajT plane ooBsists c 
>-<ini^ (%Uvie$ — ^ivmetiiaes cf two planes, vrl 
>> N^i^ t^ W ^iikvjir^>tcm--asid«medmes(rf' 
piAllcs wW«i $1 IS said t4!> be Xaacsr iradbea. 

^ Ta tt$fM^ ti(i die artAn^ aa. vie Inrre ta altCB 
tafe j^awwwn inr tlie Apfcnaa aftte nifvelBiei 
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- It. in regard to the position^ the bevelment is ei- 
ther on planes or on edges. 
h The direction varies only when the beveUing 
planes are tet on the termitial planes. It is 
said to be eet on straight when it is at right 
angles to the axis of the crystal ; and set on 
bi/tijua, when it forms an oblique angle with 
the axis of the crystal. 

iii. Acuminaiion, 

A fundamental figure is said to be acuminated when^ 
k place of its angles or terminal planes, we find at lea^t 
Huree planes which converge into a point, and sometimes^ 
but more l^rely, terminate in an edge. 

We have here to observe tbe parts of the acumination \ 
these are. 

The acuminating planes. 
The edges of the acumination^ which are, 
The prbper acuminating edgies, those formed by 

the meeting of acuminating planes. 
The edges which the acuminating planes make with 

the lateral planes of the fundamental figure. 
The terminal edges of the acumination^ which are 
formed by the terminating of the acuminating 
planes in an edge or line. 

The angles of the acumination ; which are> 

The angles which the acuminating planes form with 

the lateral planes ; and^ 
The summit angle. 

We have to determine in the acuinination, its situation; 
w number of its planes ; proportional magnitude of tht 
MvKt ommg themselves ; the setting on or application of 

the 
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iJU pkmff ; Uie mfrU$ ^ tit a t ■■!'■■ > i w ; its wuigmlwk 
§md Urmin'Uiwi. 

M, lU niiuatum m eitliaronaDglesy at in Fig. 28. and Si 
VI n. or on terauiud planet, at in Fig. SO. FLE 

If. 7 ht ntmber of fjlancM is threeyM in T^i^SS. aniSk] 
VL XL ; four, as in Fig. 90. PL II. ; six, n itf 
Fig 81. VI II. ; or eight, at in Fig. 86. H. IL 

C. The proporlional magmiude of the jJames anay 
themtelvcif it a character of but little in^Mrt* 
ance. They are generally determinately unafMl^ 
an in heavy-spar ; or undeterminately uneqii|l|9 
in rock-crystal. 

il. Thf ifttiHg on or application of the planes refotto 
their position on edges, as in Fig. 29. 38. Si. FLO. 
or planes, as in Fig. 28. SO: ^1. and SS. Ft it 
HVhen the planes of'an acumination are not set on 
all the etlges or planes of the fundamental figure, 
hut only on the alternate phutes or edges, it !• 
imhl to l>e stt on altematcly^ as in Fig. 33. andStu 
rU II. ; ami when the acuminating planes on 
lH>th extremities of the fundamental figure sre 
«1^t \\n the Muue plane$ or edges, it is said to be 
«>«^'^fv'»^«»i«XV ^ivchtsinni$)« as in Fig. 31. PL IL ; 
but wheu the planes on oi^poute ends of the fi- 
l^m^ A)V ^( ^^ dit!enNit pUnes or edges, it is said 
(^ )s' i^^v^^wiL.jk^^. a$ in Fi^ 31. and 3L PLIL 
^^V ^n>e e\^;>onQioe9 aav affditd to altemste 

vt ^-W< ^>fr4«sr <c tfias. « iK canM : lecUngalsr, 

i W «m^W<mS^ . a^Mo&u^ a^ «1k^ onnuls aif 

^^NK\ ^^iniir «i^'^ ac^ anmiiMfti i with m 
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planes ; sUghtlt/ acumrnated, as in copper^pyrites 

or grey copper-oie. 
g. The terminalion, according as tbe acumination 

ends in a point, which is the usual mode, or in a 

line or edge, which is less frequent. 
In order to form a more distinct idea of truncatioiif^ J 
bevelling and acumination, let us take a cub*- , prism, py- J 
ramid, or any other perfect fundamental figure rejiresenU 
ed in wood, and cut off each of the edges or angles atone 
stroke, so that in its stead a plane shall appear ; thh will 
be Truncation. "But if the extreme planes, the edges, or 
the angles of any of tliese fundamental figures be cut off 
with two converging strokes, the one from this side, the 
other from that, so that two planes artse, which, termi- 
nating in a line, shall present an edge; this will be Bevel- 
ling. And if the extreme planes or the angles be cut 
'ifT at several strokes, all converging together, so that 
"lore than two plains arise, commonly terminating in a 
point, we shall obtain Acumination. 

iv. He Division of tke Plants. 

e the number of the planes of the fundamental fi- 
pis neither increased, nor is their figure changed, as 
lecase with all the preceding alterations, but each 
e is divided into a greater or lesser number of'smallei' 
:s thai meet together under very obtuse angles. 
The number of compartments into whicli a plane 19 
diTided, is two, three, four, and six. 

The dividing etiges run either parallel to the diagonal, 
« from the centre of the plane of the fundamental figure 
totrards the angles, or towards the middle of the central 
or terminal angles. Of the first we have an example in 
ihe dodecsbedral garnet ;' and of the second in grey cop- 
per-ore and diamond. 

V. Mvlliplied 
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. MullipUcd Aitcralions. 



The various alterations of the fundamental figurd 
[ Enumerated, occur singly or several together in the <^H 
I fiindamental figure. In the Utter case, they are placal 
I either hesidc each other, wlien they are said to be to-nr- 
[ finale, or on one another, when they are said to he svftr- 
\ imposed. The alterations are considered to be co-ordinaM, 
I Vhen they occur in different places of the same fundamen- 
[ifii figure; of this we have an example in fluor-sjia; 
f when the cube is bevelled on the edges, and truncaleii > 
file angles. They are named superimposed, wlien Itic; 
I tKCur ill the same part of the fundamental I 

ivhen the ilrst alteration is modified by a second, 8 
1 jlrism which is bevelled on tlie terminal planes, and 8 
I cated on the bevelling edges. Sometimes, as in b 
I three or more superimposed alterations occurring B^ 
thcr in the same figure. Crystallisations frequeattjH 
Gur which are so modified, that they may be describl 
dt&erent ways, and referred sometimes to one, snmd| 
to another fundamental figure. ' This gives rise tl 
Modes of description, viz. the representative find thri 
votive. If a crystal is described as it appears to tfaf 
at first view, without any reference to its i 
to other crystallisations of the same mineral, it is sd 
be described representatively. Rut if in the descr 
we attend to its relations with the other crystals of tb^ 
same mineral, and also to its derivation from these, it u 
described derivatively. Thus, in calcareous. spar, we 
meet with forms, which, if described derivatively, would 
Ve considered as very low sis-sided prisms, acuminated 



A 
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uti botli exlremilics ivith three planes, the planes set on 
the allernate lateral planes ; and tlie summits of the acu' 
minations so deeply tiuncaled, that they touch tlie unal- 
tered lateral planes in a line. But on a first view this 
figure presents nothing prismatic i and if ignorant of its 
(vigin from the prism already mentioned, we would to- , 
ther consider it aa a flat, double, three-sided pyramid, in 
whlrh the lateral planes of the one are set on the laterd - 
plnaei^ of the other, and the summits and the angles OB. ' 
llie common basis deeply truncated. In the same niaiB> t 
tier, (uany very broad prisms, as in roclt-crystal, ^ J 
first sight appear like tables, but must be considere4'l 
3i prisms, on account of their derivation and other rela. ] 
tiona. 

The derivative mode is the most interesting and u 
Tul, and in that which ought to be followed whenever it 1 
1! possible. 

In those cases, however, where the choice of the fun, | 
ilanieiital figure is optional, and when it is not determinefl -I 
ly tracing it from other crystallisations, we give the pre- 
i'ercnce to that figure which enables us to describe tha J 
ci'i'stal with the greatest facility and accuracy, and in i 
* lie shortest manner. It is sometimes advantageous, and'l 
■iliu facilitates our conception of tlie crystal, when w« i 
"iiite together in our description both the modes, using J 
tlie derivative as the principal one. Thus many varie^ I 
ties of the cuhu' and the rhomboid are more clearly e^* I 
liiMsed, when we describe them as double three-sideff J 
pyramids, in which the lateral planes of the one are set j 
uii tlie lateral edges of the other. 

The djlFerent modes of describing crystals, depend oq ' 
ijie transitions that so often occur between them, by whic& 
tne figure, owing to a succession of modifications, grs- 
dualljr 
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dually passes into tfao otiier. Thus the cube, by tbf 
truncation of ita angles, passes into the perfect octahe. 
dron. At first the truncating planes on the angles of tht 
cube are small, but become gradually larger and larger 
until they touch each other, when the crystal exjilblti i 
form intermediate between that of the cube and the oc- 
tahedron. If the truncating planes t^till increase in mt, 
they become larger than those of the cube, and are nor 
the principal planes of the figure, while those of the cuIm 
are altcrating planes, and the whole represents aji octa- 
hedron truncated on tlie angles. If the original planes oT 
the cul>e, which now form trunentiug planes in the 
angles of the octahedron, become smaller and smaller, 
and at length entirely disappear, the perfect octohedm 
is produced. 

The modifications that give rise to these transitions arf 
the following. 



1. Alterations taking place in the proportion.il magnilvic of r 
ike pLities between tkemsdoes. 
Some planes increase in size, while others diminijii, 
and thus one figure is changed into another. Wlieii 
the alternate lateral planes of the octahedron beconn- 
larger, while the others diminish, a tetrahedrou u 
formed, or the octahedron passes into the tetrahe- 
dron. 
5. AUcratians in the angles under which the pk 

Thus the commoii dodecahedron, by the incres! 
obtuseness of its angles, at length passes into 
_ cube. 

, The conitc^ify of the faces of the crystals, wbich i» 
sometimes occasioned by the division of the plaiif'- 
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By the newer or aUerating planes heeoming gradually 
larger at the expence of the original planes, which are 
at length totally obliterated. 

These changes are produced either by truncation, be-; 
velment, or acumination : the transition of the cube 
into the octahedron, is an example of the first : the 
transition of the octahedron into the icosahedrpn, 
by the bevelnient of the angles of the octahedron, 
of the second ; and the third is exemplified by the 
transition of the tetrahedron into the rhomboidal 
or garnet-dodecahedron, by the acumination of 
each of the angles of the tetrahedron by three 
planes. 

By the aggregation of crystals. Thus six-sided tables 
heaped on one another form six-sided prisms. 

AH the crystals that lie between two principal crystals, 
d form the transition of the one into the other, con 
tute what is called a transition-suite. These vary in 
tent, and sometimes they form circles, so that the last 
Jinber of the suite passes into the first, or they form 
ttraight llne^ and diverge into numerous branches. 

Those mineral species that occur crystallised, ar^ gene-i 
lly characterised by a particular suite of erystalsi 
rich does not occur in the other species. There are, 
wever, mineral species very different from each other 

their external ' characters, in which we meet with the 
ttie suite of crystals ; and still more frequently do we 
5et with species that exhibit not the whole suite of ciry-i 
Js of another species, but a greater or smaller portion 

it. Thus there is an extensive suite of crystals which 
^uds from the icosahedron, through the dodecahedron, 

Q thf". 
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tiie cube, and the octoliedroii, into the tetrahedron,' [wl 
of which we sometimes meet with in mineral speciH, 
tut never the whole, only a larger or smaller portion 
^ofit, 

That member of the suite of crystals of a mineral spf- 

F^es, from which all the others originate or proceed; i 

maanicd tlie Fimdamental Crj/stalUsation. In those 3i;ii' 

' ef crystals which form circles, it la often optional 

of the figures we assume as the fundamental one ; and 

those which are disposed in lines, it is sonictunes 

little importance at which end we hegin our descriptli 

Still we always select that cry stall laat ion which occ;ii 

the most frequently, and the most distinct iQ the spccli. 

and derive all the others from it. 

In mineral species the crystals never appear isolatfidi 
but form a kind of progression, and pass gradually into 
each other. It follows from this important and highly 
interesting fact, that when a few crystals of a specie* 
are known, probably all the intermediate members of 
the series, which can be easily pointed out by crystiill" 
graphy, and which have not been found, may be expeir 
to exist in nature, because the cause which produceil tl. 
one part of the series may also have formed the other.*. 



?l 



C. The Magnitude i>f Crystals. 






This character is useful, not only in the descriptionfof 
varieties, but also in that of species, because in each mi- 
neral species the crystals appear to have a detern^tt 
range of magnitude. We have here to attend to the 
absolute raognilKdct and also to the relative inagnilwk d 



crystals. 



Ctystalsl 
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Cry stab in regard to their Absolute Magnitude^ are di- 
yided into 

#6. Unconmumly large, wheo the crystal is two feet 
and upwards in length. The expression inti- 
mates that it is rare. £ji;ftmple, rock-crys- 
tal. 

^. Very large, from two feet to six inches in length. 
Examples, rock-crystal, quartz, beryl, calca- 
reous spar, and felspar. 

/y Large, from six inches to two inches in length. 
It is a very frequent size. Examples, lead- 
glance, garnet, rock-crystal, &c. 

9. JUiddle'sized, from two inches to half an inch. 
Examples of this magnitude are common, we 
sha^ only mention galena or lead-glance» iron* 
pyrites, fluor-spar, calcareous-spar, and gar- 
net. . 

^. Smallj from half an inch to the eighth of an inch. 
Examples, fluor-spar, calcareous- spar, &c. 

^. Very small, from the "eighth of .an inch in length, 
until it is so minute as scarcely to be visible to 
the naked eye. Examples, native silver, grey 
copper-ore, spinel, &c. 

tf. Microscopic, When crystallised, but the form 
no longer distinguishable by the naked eye. 
Example?, gold, galena or lead-glance, &c. 

determining the Relative Magnitude of crystals, we 
use the following terms. 

m. In the prism. 

aa. For the length. 



Short or low. 
fjong or highi 
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hh. For the breadth and thickness. 

Broad^ when the breadth is greater than tho 

thickness. 
Acicular or needle-shaped^ when the priuif 
are so thin^ that the planes are seen wi|^ 
difficulty. 

Capillary^ when the planes of the ciystalf, 
are no longer visible. 
/3. In the pyramid. 
aa. For the length. 
Short or low. 
Long or high, 
bb. For breadth and thickness. 
Broad, 

Lance-shaped, allied to adcular, 
y. In the table. 

aa. For the length and breadth. 

Longishy when one tlimension of the latent 
planes is greater than the others. 
hb. For the thickness. 
Thick and thin. 
?. Crystals in which all the dimensions are pearly 
alike, are named tessular. 



i). ^? 
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D. The Attachment of Crystals, 

m 

FER understands by attachment^ the connection of 
ystals with massive minerals, and the aggrega- 
rystals together. According to the tabular view, 
distinction is into 

Mtarjfy and this again into loose^ imbedded, and 

superiniposed. 

Loose. Crystals are said to be loose, when they 

are not connected with any other mineral. 
Imbedded, Crystals are said to be i»^. bedded, 
when they are completely inclosed in another 
mineral They are crystallised on all sides, 
or are said to be all around cr}\stallised9 and 
must therefore have been formed at the same 
time with the mineral in which they are im- 
|3edded. We cannot conceive them to have 
been of anterior origin to the basis in which 
they are contained ; for, on this supposition, 
we must conceive them to have remained sus> 
pended in space until (he basis was formed 
around them. Nor can we admit them to be 
of posterior origin, because the crystals have 
impressed their form on the basis, and por- 
tions of the basis are sometimes contained in 
the crystals, and the crystals at their lines of 
junction, occasionally intermixed with the ba- 
sis. Examples of this we have in garnets, 
imbedded in serpentine, or garnets in mica- 
slate. 
hperimposed. When crystals rest upon the sur- 
face of another mineral, and ar^ firmly attached 

to 
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to it, they are said to be superimposed. No re> 
gular planes occur at their point of attachmenly 
on the contrary, they take the impression of tin 
kind of surface on which they rest. Hence it 
woiUd appear, that probably they are often of 
posterior origin to the basis on which tbef 
rest. 

The second distinction is into 

B. Aggregated. Here there are two distinctions. 

a. Where a determinate number of cry^abj7v»<9- 
geiher in a determinate manner^ and these differ^ 

1. With respect to number* 

i. Pair-wise (twin crystals). 

ii. Three together (triple crystals). 

iii. Four together, (quadruple, crystals). 

2. With regard to the manner of their Mersedion^ 
i. Penetrating one another, 
ii. Intersecting one another, 
iii. Adhering to one another* 

Twin crystals are formed by two crystals pe- 
netrating, intersecting, or adhering to one 
another. Of the^rsi we have an example 
in felspar, where they penetrate one another 
in the direction of their thickness ; in gyp- \ 
sum, where they penetrate one another in 
the direction of their breadth ; and in calca- 
reous-spar, where they penetrate one ano* 
ther in the direction of their length. Of 
the second we have an example in cross-stone, 

where 
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where the crystals intersect each other, and 
form a kind of cross, and have a common 
[^■sis ; and of the Ihird in spinel, where the 
Kyatals adhere only by some of their planes. 
crt/slals, occur in spinel and calcareoua- 
spar. 
Quadruple crysta/s, occur rarely, as in tin- 
stone. 
Where there are mam/ crystals together, but mereh/ 
simply aggregated ; and these are either, 1. On 
one another ; 2. Side by side, or adhering laterally 
to one another ; and, 3. Promiscuous. 
The first occurs principally in tessular crystals, aa 
in galena or iead-glance, and calcareous-spar. The 
second occurs in amethyst, where the pyramidi 
or prisms are parallel among themselves. The 
third occurs principally In long and broad figures, 
as in tables and prisms. We have eiiamples of 
it in grey ore of antimony, where very long and 
nearly needle-shaped crystals cross one another 
in different directions ; also in tabular crystals, 
and this kind of tabular aggregation has much 
resemblance to the cellular external shape. 
'here there are many crystals together, but doubly 
aggregated. 

'his kind of aggregation is distinguished from the 

foregoing by its forming groupes that exhibit 

shapes resembling bodies in common life. 

i. Scopiform or fascicular. Is composed of a 

number of thin prismatic crystals, diverging 

from their point of attachment, and thus 

forming 
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forming a kind of fasciculus or bundle, 
amples, calcareous-spar and zeolite. 

ii. Mttnipular or sheaf.like. Consists of a nam*] 
ber of crystals that diverge towards botk] 
ends, and are narrower in the middle, thai] 
resembling a sheaf. It occurs in prisma&l 
and tabular crystals. Examples, zeolite^l 
calcareous-spar, and prehnite. 

iii. Columnar. Consists of very long needle* 
shaped prisms, many of which are conneeU' 
ed together in the direction of their length; 
and these columnar groupes sometimes croitf j 
one another in different directions. Ex- 
ample, columnar heavy-spar, and white lead- 
ore. 

iv. Pyramidal^ is composed of many long pris< 
matic cr}'stals that are parallel to one ano-r| 
ther, but of which those in the middle arc! 
the highest, and the others decline on alt 
sides, from the central one. Example, cal- 
careous-spar. 

V, BudMke^ is composed of low, (generally) six- 
sided pyramids, one of which is usually si- 
tuated in the middle, and is surrounded by 
a number of others, whose extremities are 
directed towards one another. Here ako 
many groupes occur together. Example, 
quartz. 

vi. Amygdaloidalj is formed by tables dispd|pd 
around each other, in such a manner as to' 
form an amygdaloidal shape. Example, 
s raight lamellar heavy-spar. 

• ' viL 
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Vii. RwtMke^ is composed of verj thin six-sided 
tables, which are repeatledlj curved, and sd 
connected together that it resembles a blown 
rose. It occurs in the variety of calcareous- 
spar called rose^spar^ from Joachimsthal. 

4^iii. Globular. Is composed of tables or cubei? 
aggregated into a globular shape. Exam- 
pies, iron-pyrites, and curved lamellar hea- 
vy-spar. 

ix. In rows. When many crystals are superim- 
posed on each other, in a straight direction^ 
like the pearls in a necklace, they are said 
to be aggregated in rows. The flat three- 
sided pyramids of calcareous- spar, and the 
octahedrons of silver-glance or sulphureted 
silver-ore, afibrd examples of this kind of^ 
aggregation. 

i. iS/calarwise, in which many tessular crystals 
are arranged like steps of a stair. Example,* 
cubes of corneous silver-ore. 



HaUY^'s CRYSTALLOGRAPHr. 

laving given a short view of the Werneriari Crystalld- 
phy, in the preceding pages, we shall now add an 
position of the method followed by Hauy in determi- 
g and describing the various regular forms that occur 
;he mineral kingdom. 

R We 
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We shall consider it in the following order. 
1. Of the primitive forms, 
3. Of the integrant molecules. 

3. Of the laws of decrement. 

a. Decrements on the edges-. 

b. Decrements on the angles. 

c. Mixed decrements. 

d. Intermediate decrements, 
•e. Compound secondary forms. 

f. Of secondary forms, when the moleeulfs 1 1 
fer from parallelopipeds. 

4. Difference between structure and decrement. 

fi. Of those ciystaU in which the half is turned ron:' 
and of others that intersect each other. 

6. Of the symbols used to denote the particular 1 1> 
of decrement which produce the secondu; 
forms. 

T. Lastly, Of the nomenclature of crystals. 



1. Of the Primitke Forms. 

Crystals in which there are several cleavages, can, i" 
genera], be split in the direction of these cleavages. Tl" 
fracture surfaces or planes thus exposed, are either paral 
lei with all the planes of the crystal, or they are not 
When parallel with the planes, the crystal retains it' 
form; however much we split it in the direction of il' 
planes . it only changes in magnitude, becoming siuaUc 
«nd smaller as we continue the splitting. On the con- 
trary, when the cleavages are not parallel with any » 
the planes of the crystal, or but with few of theWj 
ud when we continue the division until they mtti 
together, 
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we obtain a regular figure, whose contour 
{■different from that which the crystal fimt eshi- 
kand which may now be further subdivided in 
lution of its planes, without undergoing any fur- 
hflnge of form. This new regular form is hy Havy 
Vthe Primitive nuckits ; and the crystal whose form 
Unne, the Primiline form. 

kl, if we split a cube of galena or lead-glance in the 
lOn of its cleavages, all the divisions will be pa- 
pith the faces of the cube, and by continued 
to in the same direction, the figure remains ud. 
H, but the siite gradually diminishes.' On the 
Ihr, if we begin to split a cube of fluor-spar in the 
pi of its cleavages, it first loses its eight angles, 
I observe in their stead eight new shining triangu- 
kes. By continuing the splitting, these new planes 
tlorger and larger, and the form of the crystal is 
" I more changed ; at length, the six foiir-aided 
the cube disappear, and the eight triangular 
leet, and form a regular octahedron. If the split- 
ill continued, the octahedron diminishes in magni- 
does not change in form. The figure ABCDEFG 
PI, VII. represents a cube of fluor-spar. If we 
(.-♦o split it by sections parallel to its planes or 
tC will obtain an irregular, not a foliated surface ; 
nwction is made in the direction of the line gf, pft- 
Irtbc diagonal line AC, upon one of its faces B D, 
p angle of about 6i\*, it will split readily, and 
I angle Ag' A /will be detached, and the new face 
1 be an equilateral triangle. Fig. 81. PI. VII. 
le position of the cleavages on the eight angles of 
ll^ which are marked with the letters abed tfg h. 
iiie to split the cube in the directions of these 
cleavages J 




J 
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fietirageSf we will first obtain equilateral triangular fiiiM| 
and when the sections intersect each other, the eqnSiUrl 
ral triangular ftces will disappear and become hex^pa^ 
When the original faces of the cube entirely diaappei^; 
an octahedron, with triangular faces, will make its ifh 
pearance, which is represented in Fig. 82. PI. VII. iitk 
nucleus contained in the cube. Arxordingto Haut, ill 
octahedron is the primitive form, and the cube aie* 
condary form, of fluor-spar ; whereas the cube of galoi^ 
figrees with the primitive form, and also with the pnafr 
tive nucleus of that mineral. 

If we take a regular six-sided prism of calcareppis-qMii 
PI. III. Fig. 1. and attempt to divide it parallel totkn 
^dge of the base, we will find three of these edgep 
taken alternately in the upper base ; for example, iit 
edges Iff cdf brn^ will admit of this division, while tlip 
other three of them will not. To succeed in the lower 
base, we must not make choice of the edges ff^t^ii 
fr w', which correspond with the upper edg^s ; but tl? 
alternate edges df, b'c\ /'wi.Fig. 2 PI. III. These six 
ruts will exjKJse to view as many trapeziums. Three qf 
those are represented in Fig. 2. PI. 1 II. ; namely, the W 
which come in the place of the edges /fy c d, and whick 
are marked by the dotted lines ppoQ^ aakk^ i^id titft 
which comes in place of the lower edge d ft and whichfc 
marked by the dotted lines nnt t. Each of thesie tr^ 
|>exiums will have a |>olish and lustre, from which it wiu 
he easy to percrive tliat they coincide with the natu^ 
joints or cleavage of the prism. We will attanpt ^ 
Tain to divide the prism in any other direction; b9^ 
i( we continue the division parallel to the first cat* 
H is obvious that the size of the bases will gradn^ 
ly diminish, while the prism itself will continue to grc%f 

piiprter. Just when the bases disappear altogether, tt^ 

pri5^ 
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sm will be converted into a dodecahedron, Fig. 3» 
. III. with pentagonal faces ; six of which, as o o t O f, 
[ & 1 1, are the remains of the faces of the prism, anA 
id the six others £ AIoo, OA'KtY, are the result of th^ 
echanical division. -^ 

if we continue the 'splitting, the faces at the ends will 
"eserve their figure and size, while the lateral faces wiH 
mtinuallj diminish in length, till at last the points o, it 
rthe pentagon o I k 1 1, bdn^ confounded with the points 

t, and the same thing happening with all the other 
oints similarly situated, each pentagon is converted into 

simple triangle, as we see in Fig 4. PL III. New 
Sees taken off, make the triangles disappear, so that 
?estige of the original prism remains. Thus we ob- 
lin the pri^onatic nucleus, or what on a general view 
aay be called the Prinaitive Fprm, (Fig. 6. PL III.') 
irhich consists of an obtuse rhomboid *, the inclination 
f whose planes is 105° 5\ and 75^ 55' and the plane 
ingles EAI and AIO 101° 32' 13", and TS^ 8'. 

In some minerals, however, as in those with a conceal- 
i foliated fracture, in quartz for example, we can sel- 
bm divide the crystal in the direction of the cleavage 
mtil it is heated red-hot, and thrown into cold water ; 
yj this process rents take place in the directions of th^ 
'Iea?age, and enable us to split it regularly. 
v/In other minerals, where this practice is iuappli- 
:!able, we judge of the cleavage by the reflection of light 
sometimes observable in their interior, when they are 
turned in different directions before a strong light. 

Lastly, 



* By a rkomboid, Hauy meatus a figure rounded by sjx equal rhombuses, 
"SftM two and two. 
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deavages, we will first obin.n ... /!0 dcax:icro is discoTcaiiK 
and when the sections ir.»''v..'. :'hI ihc figure of the ]» 

ral triangular ftces wil t^ ■ ' ^''''-''- h' conjecturei 

When the original tnn^ ' -- '"; ^'-^ *^^^"*^ ^'^^ ^''^ »«»^ 

an octahedron, v; ' 

pearance, which JM r^ • viystallisat: :ns of a mineral spe- 
nucleus contain • •'>^'»*' accordinfe to IIauy, haTeie 

octahedron is i , and the planes of this form are i 

f-ontlary fori... • ■ ^^"^^^^ actually existing clea?age5, or 

afTrccsViLi • '■' cleavages of which we consider it 

tive nucj^v.. - ^" ^^^ contrary, in different mineni 

j^' ^ J. .iilve form may vary more or less. Btf 

(>) I ', . Aicnt forms can be reduced to some one of 

. ,-, ... .'.»aig: 

'\< parallelopiped. Fig. 8. PI. III. 
tw vK;tahedron. Fig. p. Fl. III. 

., Mic tetrahedron. Fig. 10. PI. III. 

... Iht' regular six-sided prism. Fig. 11. PI. III. 
riio dodecaliedron with rhomboidal faces, equal 
.uid similar. Fig 12. PI. III. 

.'. t'he triangular dodecahedron with triangular faces, 
consisting of two six-sided pyramids, in which the 
tatoral planes of the one are set on the lateral 
planes of the other. It is also named bi-pyrami 
dul dodecahedron. Fig. 13. PI. HI. 

I. Parallelopiped, . 

This is a solid figure, bounded by six faces, parallel t 
«!«uh other, two and two. Thus, for example, a cube is 
^>aiulklupiped. It is evident, from this definition, th; 
()icf<3 may be a vast number of parallelepipeds, differii 

fro 
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r in the proportional length and breadth 

:> in the angles which these faces make 

i . About forty parallelopipeds have beett 

. / c(l in the mineral kingdom. They maj 

info nine different kinds. 

Cube, is a well known rectangular figmre, boundedf 
by six square faces, all equal to each oih^r. 
Fig. 14. PL III. Examples, common salt, ga- 
lena or lead-glance, common iron->{>jrites, native 
gold, silver, and copper. 

Right quadrangular prismtvith square bast^ Fig. 15. 
PL III.. It is a cube somewhat longer in one 
direction than in another ; of course the only way 
in which it can vary, is in the relative lengths of 
twa contiguous faces, the base, and 6ne of the fa- 
ces of the prism. For aU the faces of the prism: 
are^ of necessity, equal and similar, being all 
rectangles. There are seven species which have 
this primitive form. In folir of them the prisnf 
isr shorter than the square base, while in three it 
is longer. Meionite,- Wernerite, Epsom salt, and 
zeolite, have the prism shorter than the base ; 
while in Vesuvian, red lead-ore, and titanite, it 
is longer. 

Right quadrangular prismj but in which the dase^ 
instead of a square, is a rectangle ; of course it 
admits of greater Variation than the preceding, 
as both the length of the base, and of the prism>^ 
may vary. Fig. 16. PL III. Examples, eu- 
iilase and prehnite. 

4. RigU 
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4. Right quadrangular priam^ in which the bau iii, 

rhomby Fig. 17. PI. III. Examples^ 
and mica. 

5. Right quadrangular prism^ in which the ban ii 

oblique-angled paralUlqgrami^'Fig. 18. PI. III. 
amples, epidote or pistacite^ and axinite. 

6. Oblique-angled quadrangular pri'sm^ the base of\ 

*' • — < - .1 

is a rhonihf Fig. 19. PL III. Hornblende awj 
aagite are species which have this l^ind of pn-j 
mitive form. 

7. Oblique-angled quadrangular prisniy the bait ofitW] 

is an oblique-angled parallelogramy Fig. 2(L 
PI. III. Felspar is an example of a minervl 
with this kind of primitive form. 

8. Oblique-attgled quadrangular prismy the base ofuUi 

is a rectangle y Fig. 21. PI. III. Example, b^ 
rate of soda or borax. 

d. Rhomboid with obtuse summitSf Fig. 22* Fl« ^I* 
In rhomboids of this kind there are two solid 
angles opposite each other, which differ from tbc 
other six. They are composed each of three ob- 
tuse plane angles, meeting together in a point; ] 
whereas the six others are formed of two acute 
and one obtuse angle. The line joining these 
obtuse solid angles is called the axis of the crys- 
tal, and the angles themselves constitute the 
summits of the crystal. The axis is the shiniest 
line joining any two opposite angles in the re- 
spective rhomboids. Examples, calcareous-spar, 
chabasite and quartz. 

10. Rhomboid with acute summits, Fig. 23. PI. HI* 
Two of the eight solid angles of this figure dif- 
fer 
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fer from the other six. They are formed by the 
inclination of three acute plain angles to each 
other, whereas the other six are composed of 
two obtuse and one acute plain ang}e. The 
. line joining these two acute and opposite solid 
angles, is called the axis of the crystal^ and the 
angles themselves are called the summits, The 
axis is the longest line joining any two opposite 
angles of the crystal. Examples, corundum, 
iron-glance, and vitriol of i/'pn. 

II. Octahedron, 

This may be defined a double four-sided pyramid, in 
ich the lateral planes of the one are set on the lateral 
nes of the other. There are four different kinds of 
sform, viz. 

1. Regular octahedron^ Fig. 24. PI. IV, In this <- 
gure the triangular faces are equilateral and 
equiangular, and, of course, the base of the two 
pyramids is a square. Examples, diamond, spi- 
nel, fluor-spar, and magnetic ironstone. 

?. Octahedron, in which the pyramids have rectangu^ 
lar bases. Fig. 25. PI. ly. Each triangular face, 
of course, is isosceles^ the two angles at the base 
being equal, and the angle at the summit differ- 
ent. It may h^ either acute, rectangular, or ob- 
tuse, according to the length of the rectangular 
base of the pyramids. The faces are equal and 
similar, four and four. Examples, white lead- 
ore, and sulphat of lead or lead-vitriol. 

3. Octahedron, in which the pyramids have a square 
bascy Fig. 26. PI. IV. The pyramids, in gene- 

P raJ, 
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ral, arc verj low, when compared with the ti 
of the base, though this is not always the ca 
In anatase, for example, they are long, and 
course the solid angle at their summit is coDDf 
sed of very acute plane angles meeting at a pon 
Examples, zircon, tinstone, and cross-stone. 
4. Octahedron^ in which the pyramids have a rhaM 
dal base. Fig. 27. PI. IV. They vary from eid 
other in the height of the pyramids, and (fa 
angles of the rhomb constituting the gobuboi 
base of the pyramids. Examples, sulphur M^ 
sphene. 

III. Regular Tetrahedron^ 

Is a figure bounded by four equilateral and equian|9 
lar triangles ; or it may be described as a three-tided JJ 
ramid, terminated by a triangular base. Fig. 28. PL VI 
Examples, grey copper, and copper-pyrites or ydltw 
copper-ore. 

IV. Regular Six sided Prism, 

Is a prism composed of six equal rectangles, and ter 
ininated at each extremity by a hexagonal plane or base 
Fig. 29. PL IV. They differ from each other in thi 
height cf the prism compared with the diameter of tb' 
base. Examples, emerald, apatite, and strontianite. 

V. Rhomboidal Dodecahedron^ 

Is a solid bounded by twelve equal rhombs^ Fig. 3( 
IM. IV. Example, garnet. 

VI 
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VI. Triangular Dodecahedron, 

It consists of two six-sided pyramids, joiaed base to 
base, and the common base, of course^ is a regular hexa- 
gon. Example^ witherite^ Fig. 31. PL IV. 

Of all these primitive forms, by far the most fre- 
qaent are the parallelopiped aiid the octahedron. The 
rix-uded prism is also pretty frequent, but the other 
three primitive forms, viz. the tetrahedron, the rhomboi* 
dal dodecahedron, and the triangular dodecahedron, oc- 
tur but rarelv. 

2. Of the Integrant Molecules, 

Sometiines the primitive nuclei, and primitite forms, 
l)esides their divisions or cleavages parallel with their 
planes, exhibit others in other directions, which are 
iK)t parallel with their planes, or at least not with all of' 
them, and thus give rise to a new figure, more simple^ 
tban that obtained by the first mechanical division. 

Thus, if we continue to cut slices from a six-sided 
prism, by cuts parallel to the lateral planes of the prism^ 
We will divide the whole prism into a number of trian- 
guUr prisnis. This will be evident td the eye, by in- 
specting Fig. 32. PL I V.J which represents the basis of a 
sU-sided prism, divided into triangular prisms by such 
<^ontinued divisions. Sometimes a parallelopiped admits 
^ divisions in other dii'ections, besides those parallel to 
its faces. Suppose the rhomboid A A'KH, Fig. 33. PI. IV; 
divisible both in the direction parallel to the six rhombs 
^Mch constitute its faces, and likewise in planes passing 

through 
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through ihe ohlique diagonal AO, the axis A'A, and i' 
edge A'O, comprehended between the diagonal and i ' 
axis, the consequence of sucli a divi»ii>» would be, liiai 
the rhomboid would be separated into six tetralicdruu^. 

These tetrahedrons are rejiresented in the figure suf- 
rounding the original rhomboid ; and, to aid the couctp- 
tion, th<d same letters are employed to denote the some 
parts in the rhomboid, and in the letrabedcons into which 
it is conceived to be divided. These forms arc wbal 
Hady nanieg mttgraal jnolecitlei, and which he conceives 
to be the form of the ultimate integrant atom of the mi 
ceral in question. Hauv has also found, that the in'' 
grant molecules of all crystals, supposing them eaii.ili: 
of being diecovered hy mechanical division, may be t^'^" 
ced to three species, viz. the Tetrahedron, Fig, 3i , Pi.!'' 
the Triangular Prism, Fig. 35. PI. IV, and the Paralklo- 
piped, Fig. 36. PI, IV, These three forms of llie inle- 
V^grant molecules, like those of the primitive nuclei, and 
I primitive forms, vary in their dimensions, and m ihf 
magnitude of their angles. 

These integrant molecules arrange themselves inu" 
riety of ways, and thus give rise to the diiferent setom!^ 
ry forms. IIauy shews that these secondary forma ii' 
be accounted for, by supposing that layers of iotegu"- 
molecules, arranged so as to form plates, arc applied ■"' 
cessively to all the laces of the primitive crystal, " li' 
each successive plate diminishes in size by the abstratlii' : 
of a determinate number of integrant molecules (or j- 
rallelopipeds), either parallel to the edges, or the ilij;.': 
nal of the faces, or in some other intermediate direcli;' 
Sometimes decrements take place at once on all the edgi^' 
as when the rhomboidal dodecahedron is formed from tl'< 
cube ; or upon all the angles, as when the regular octd 
hedroi' 
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formed from the cube. Sametimes tliej take 
ly on certain edges, or certain angles. Some- 
ey are uniform, so that only one law exists of 
Ita, by one, two, three, 8:c. ranges, which acts up- 
ent edged angles. Sometimes the law varies 
edge to another, or from one angle to another ; 
bappens chiefly when the nucleus has not what is 
tymmetrieal form, as when it ia a paiallelopiped, 
les differ in the respective inclinations of their 
in the measure of their angles. In certain cases, 
fcmeiits on the edges concur with those in the ' 
produce the s&me crystalline form. It happens 
sometimes, that the same edge, or the same 
idergoes different laws of decrement, which suc- 
ti other. And, finally, there are a great many 
lere the secondary crystal preserves faces paral- 
ose of the primitive form, and which combine 
faces produced by the decrement to modify the 
the crystal. If, in the midst of such a diversity 
sometimes acting solitarily, and somelimes in 
Hon, upon the same primitive form, the number 
i subtracted were likewise very variable ; if, for 
there were decrements of 20, 30, 'tO, or a greater 
jf ranges of molecules, as is very possible in con- 
the multitude of forms which might exist in 
leral species, would be sufficient to confound the 
ion; and the study of crystallography would 
labyrinth, from which, even when 
^ the theory, >t would be difficult to extricate 
F. 

\e force which produces the subtractions, appears 
a very limited action. Generally these subtrac- 
ts place only by one or two rows of molecules. 
None 
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Node have hithetio been observed beyond six rows 
Such is the fecundity united with this simplicity 
supposing we confine oursel?es to decrements bj 
two, three, and four rows, and exclude those tl 
mixed or intermediate, we find that the rhoiiik 
susceptible of 8,388,604 varieties of crystalii 
Doubtless many of these varieties do hot exist in i 
But there is reason to expect, that discoveries in tfa 
bf inquiry will be made in great numbers for a loOj 
to come. 

We have already remarked, that besides the pai 
piped, there are two other shapes which the int 
molecules assume ; nao^y, the tetrahedron^ and i 
angular prism. 

It is worthy of notice, tHat the tetrahedral ani 
matic molecules are always arranged in such a mas 
the interior of prin^itive and secondary crystals^ th 
king them in groups of 2, 4, 6, 6r 8, they compC 
raUelopipeds ; so that the ranges subtracted by the 
of decrement, are nothing else than these parallelojf 
These parallelopipeds are by Hauy named Subt 
Molecules. They are always substituted in place 
trahedrons or triangular prisms, in considering t 
crements which produce the secondary forms in 
eases. 

3. Of the Laws of Decrement, 

In order to enable the reader to understand 
these various decrements, we shall give the follow: 
lustrations from Haut *. 

] 



* I have here used the statement of Hauy, as given in the articl 
tfkUogf apbjT, in the Mdinhrgk Entydopadia^ 
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a. Decrefnents (m the Edges, 

Let Q8 suppose that the primitive form of a mineral 
pedes is the cube ; but that secondary crystals of the 
Hmcf species likewise occur, having the form of the 
rlKMnboidal dodecahedron. How is this dodecahedron 
lerived from the cube ? Let us suppose, as may be 
dene in every case, that the integrant molecule of this 
ppecies is a cube ; it follows that the primitive cubic cr^'^s- 
tal is formed by the congeries of a number of cubes. 
Suppose these cubes of such a size that an edge of the 
primitive crystal is composed of seventeen of these small 
cnbes applied side by side. Of course every face of the 
primitive Crystal will be composed of 289 squares, con- 
sisting of the bases of so many integrant molecules. Ac- 
cording to this supposition, the primitive crystal will be 
a congeries of 4913 little cubes. Let us now suppose, 
that a square, consisting of the thickness of one integrant 
iftolecule, be applied to every face of the primitive crys- 
tal; but that, instead of being of the size of the face of 
tbat crystal, it be less than it by a single row of inte- 
grant molecules all round, so that its side, instead of 17 
Kttle cubes, contains only 15 ; and of course it contains 
only 82S little cubes, instead of the 289 that go to the for- 
mation of the face of the primitive crystal. Upon each 
of these first plates applied all round to every face, let an- 
other plate be applied similar to the first, but less than it 
l^&row of integrant molecules^so that the side contains 
^ 13 squares, and the whole plate only 169 squares. 
t<et gix other plates be applied in succession to. each oC 
the faces, diminishing by a row of little cubes all round, 
80 that the sides of each consist of 11, 9, 7, 5, 3, I, 
i^UHres^ respectively. It is obvious, that, by this pro^ 

cess. 
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cess, we have raised upon each of t!ie six faces of ttie 1 
cube a four-sided pyramid, the faces of which, inslead I 
of being smooth, will, by their constant diniinutioD in I 
bulk, represent the steps of stairs. These pyramid! I 
^having each four faces, constitute smaJl 24 trian^u- ' 
lar faces; so that, by this process, we have converlcil 
I the cube into a new crystal. It would seem, at 'J: 
that this new crystal ought to have 24 triangular (av 
I but a little consideration will satisfy us, that thei'> 
ftdjacent triangular faces, in each pyramid, are in i 
I same plane, and form together a ihonab ; so thai, i 
ikct, the cube has been converted into a rhomboidal doiiL- 
cahedron. Fig. 37. PI. IV. represents the cubic nucleus. 
with the pyramids raised upon three of its faces; nnl 
Fig. 38. PI. IV, represents the rhoniboidal dodecahcii ■ 
formed in this manner. This is an example of aseco[Kl.<: 
crystal formed by decrensents qn the edges qf the plaif- 
Suppose 118 in pos5e=;sion of such a crystal, it is easj lo 
see how, by mechanical division, the cubic nucleus 
might be extracted. We would have only to cut oH 
all the solid angles foiined by four plain angles, by 
slices parallel to the shorter diagonals EO, 01 of llic 
rhombs. 

In the preceding example, each plate was only of :: 
thickness of one integrant molecule, and thedeereni' 
was only one row of integrant molecules all rounthi li"' 
we might have supposed the thickness of the plates to 
have equalled two or more integrant molecules, and uie 
decrements might hare been equal to two rows of ioU- 
grant molecules, or more, at once- In that case, the 
form of the secondary crystal obtained would have btei> 
different from the rhomboidal dodecahedron. 



A 
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It win be necessary bere to explain the meaning of two 
terms, wbicb we will have occasion to employ frequentlj 
bereafter. Decrement in breadth is used when the thick- 
less or height of the plate is only equal to one integrant 
molecule ; but one, two, three^ &c. rows of molecules all 
round, we conceive to be abstracted frotn the breadth of 
each succeeding plate. Decrement in height is used when 
the plates only diminish by one row of integrant mole- 
eulesan breadth, but their height may be equal to twp, 
thfee, &c. molecules. In such cases, the decrement is ex« 
pressed by saying, that it takes place by two, three, &c. 
rows in height. 

It jirill be worth while to give another example of a se- 
condary crystal formed by decrements on the edges of the 
faces. The primitive form of iron-pyrites is a cube; 
but, among a great variety of secondary crystals, there 
is one which occurs in the form of a dodecahedron 
with pentagonal faces. This crystal is represented in 
Kg. 89. PI. IV. where the cubic nucleus may like- 
wiae be seen. From the inspection of that figure, 
it will be obvious, that, instead of a four- sided py- 
nunidy as in the former case, a kind of wedge is form- 
^ upon each face of the cubic nucleus, which may 
be ccmpeived to be the pyramid elongated in one direc- 
tkm. This wedge upon one of the faces of the cube, is 
itpresented by OO tnlW In this case, the decrements 
p9j be conceived to take place by two ranges in breadth 
taween the edges 01 and AE, II' and 00', EO and 
t'C ; and in the same manner upon the opposite faces ; 
wMe, at the same time, they take place by two ranges in 
kight between the edges EO and AI, 01 and O T, 00' 
tod EE'. We see that these decrements take place upon 
^ different faces of the cube in three directions, which 
^^081 ench other at right angles. The decrement, by two 

T ranges 
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ranges in breadth, tending to produce a f^ce more indl' 
ned than that which results from a decrement by two 
ranges in height ; the consequence mnst be, that the 
I ^Arueture of plates does not terminate in a )X)int, at io 
l/fjie first example, but in a weilge. The lines p^, (n, 
I ^ig. 39. PI. I V. represent Uie summits of two of these 
I Wedges. K we compare these summits j> q, I ti, with ibe 
■ summit rif of the wedge which covers the face EOOI)' 
lij^the culiic nucleus, it will be ei.sy to perceive that these 
1)Iiree lines are perpendicular to each other respectively. 
.yig. 40, PI. IV. represents the cubic nucleus with wedges 
raised upon two of its contiguous faces liy means of piste* 
pursuing decrements according to the law above descri- 
bed, The same letters are applipd to the same parts of 
the crystal in Tigs. 39. and 40. PI. IV. At S' is seen 
' the extremity of the summit of a third wedge raised iijwu 
a third face iif the cube. Each trapezium, such as Op if 1 
Figs, 39. and AO. PI. lY. being in the same plane wiili 
the triangle 0(1 belonging to tli? afljacent Wfdge, 
both together conspire to form the pentagon pOtlq,so 
.that the secondary crystal formed by these decreraentit 
insleail of 21' faces, has only 12 pentagonal faces, and if 
therefore a doilecahednm as well as the first example, Iwl 
fi dodecahedron of a different kind. 

We shall give a third example of these kind of decre- 
ments, hecause it contains something peculiar in it, !w' 
which often takes place in the formation of secopdjri 
crystals; and it is requisite that the reader should I"' 
aware of it. The dodecahedron represented in Fig. fi- 
PI. Ill is a secondary crystal of calcareous -spar, to 
it the edges EO, 01, IK, &:c. where the two opposite 
pyramids join, coincide with the edges of the prinuti'6 
nucleu'f 
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nucleus, as may be perceived by inspecting Fig. 7. 
PI. III. The decremects set out from these edgea, and 
do not take place at all upon the other six edges ot" the 
principal nucleus EA, AI, AG, OA', &c. Now, it is 
easy to conceive, that the edges of the plates laid upon 
the primitive nucleus, form, by their sum, as many tri- 
angles E j« O, I s' O, E i' O, &c. resting upon the edges 
from which they set out ; and as these linos are si.\ in 
number, there will be IS triaHgles, iix abave^ and as 
many below; and all these triangles will he scalene, 
xinsequeflce of the obliquity of the edges from which 

ecreraents set out 
Ifith respect to the other edges of the plates of super- 
m, they will be so far from experiencing any decre- 
ment, that they will, on the contrary, augment, because 
they must always remain contiguous to the axis of the 
crystal, just as happens when the primitive crystal increa- 
ses in size by the superposition of new plates, without 
undergoing any change of form. It is Uie province of 
mathematics, combined wilh observation, to determine 
tlie law of decrement upon which this dodecahedral form 
depends. If we suppose a decrement of one range, it 
may be demonstrated that the two faces produced on each 
side of the edge from which the decrement set out, will 
a the same plane, and parallel to the axis of the pri- 
■e crystal, circumstances which do not suit the pre- 
If we suppose a decrement of two ranges in 
fth, it may be demonstrated that the result will be a 
Eahedi'on similar to the one which we are consi- 
Fig. 41. PI. V. represents one of the pyra- 
^ of this dodecahedron formed by the superposition 
iates following the law of decrements by two rangca 
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of particles. The line E ■ represents an edge of Ihii py- 
ramid such as it appears to the eje, E a such as it rcaU]r 
exists ; but the distance s »' in not sensilile, in coii» 
I -quence of the extreme minuteness of the size of tilt hAtr- 
I molecules, by the abstraction of which the pyramids ati 
i "ibmied. The same reason prevents the channels or stfpj 
'Of stairs upon the pyramids from being sensible. Tbmgh 
Ih some cases, when secondary crystals are formed witli 
great rapidity, Uiese channels may be perceived hytti 
naked eye; 



2. Decrements on llie Angles. 



Decrements on the edges, which have been just dLsn. 
iSed, are not sufficient to account for all the diveriily •"■ 
Ibrms which secondary crystals assume. To give an ei- 
am])]e ; mineral species, the primitive form of whose crys- 
tals is the cube, are found crystallised in secondary foiteit 
some of which are rhomboidal dodecahedrons, and othws 
regular octahedrons. The fonnation of the rhombcn^*' 
dodecahedron has been explained above, by means of de- 
crements on the edges. At first sight, it would appHt 
that the octahedron might also be denied from the calK 
by decrements on the edges. We have only to take tivu 
opposite faces of the cube, and to suppose a four siiicJ 
pyramid raised upon each by means of decrements on ih* 
edges of the plates successively applied. While this ii 
going on upon these iwo faces, we may suppose that t!ie 
other four faces of the cube remain unaltered. Each of 
these two pyramids may be supposed to prolong irsell 
downwards till they meet. The consequence would br 
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'oa enveloping the cubic nucleus ; but it may 
istrateil, that iio law of decremeat whatevei' 
this case form an octahedron with equilateral 
faces, which is the case with the octahedron 
the cube. Besides, if we have recourse 
ical division, iu order to obtain Ibecubicnu- 
this kind of octahedron, we shall find that the 
!s of the cube coincide with the central points of 
faces of the octahedron, which could not be the 
te octahedron had been formed in the waj we 
supposing. But if we suppose the deciements 
ice parallel to the diagonal of the faces of the 
culty vanishes ; we obtain the regular octa-. 
'ithout difficult}^. Such decrements are called 
Oft the angles. 
\^ rO' Fig. 42. PI. V. be one of the faces of the 
kdeus, divided into a number of little squares, 
Ere the bases of as many molecules. We may con- 
tae molecules arranged in two dilFerent ways ; they 
parallel to the edges, as is the case with the mo- 
1, «, q, r, /, l', v', 3, n' ; or they may be arran- 
ge direction of the diagonals,, ai is the case with' 
joules a, i, e, d, t,f, g, h, t, and likewise with 
)Vule» K, t, i, m, p, o, r, a, and likewise v-ith the 
I 9, V, k. It, K, y, z. One of these rows of mole- 
[epresented separately in Fig 43. PI. V. 
^lecules parallel to the edges of the square touch 
a their faces, and the ranges themselves are sim- 
|d contiguous to each other. The molecules pa- 
[ the diagonals touch only by an angle, and th« 
indented into each other. When secondaiy 
are formed by this last kind of decrement, the 
are not merely channelled, as happens in the 
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case of decrements on the edges; lliey are all bristled 
with points, which being exceedingly minute, and all in 
the seme plane, escape ^he eye, so that the faces appear 
wmOath. 

Having thus explained the meaning of the terms, Id 
DS illustrate this Iiind of decremtint by an examplu; and 
we cannot get a better than the formation of a regular 
octahedron from a cubic nucleus. This Is the conse- 
quence of the superposition of plates upon eaCh faced' 
the cube with decrements of a single range of moleculcJ 
on the angles. Let AEOI, Fig. 44. PI. V. A, be one ofthe 
faces of the cubic nucleus subdivided into 91 llille 
squares, which are the bases of so many molecules, of 
which the face is conceived to be composed. Fig. 44. B, 
represents the 6rst plate of superposition, which ought to 
be placed above AEOI, Fig. 44.. A, in such a manner, 
that the point e' corresponds with the point e j the point 
a' with the point a ; the point o with the point o; and 
the point i' with the point i. It is obvious, from itfs 
manner of placing it, that the squares E e, A a, 1 1, o, 
Fig. 44- A, remain uncovered; whicli b the initial ef- 
fect of the decrement on the angles. We see likewisf, 
that the edges QV, FN, LC, FG, Fig. 44. B, exceed bf 
a range of molecules the edges EA, EO, 01, lA, 
Fig. 44. A. This is necessary to prevent re enlerjnj 
angles, and is merely the consequence of the increase ol' 
siae of the crystal, without any cliange of form in these 
€piarters. 

The upper face of the second plate of superposition, ii 
represented by BKHD Fig. 44. C. It must be appli- 
ed to the first plate in such a manner, that the points [*> 
a", »*, o', coincide with the points e', a', t", o'. Fig. 4*- 
6, which le&res bare another row of molecule par^lel 



OF MINERALS. 151 

xt tbe diagonal. Tliis plate also incr^aaes by a row of 
inalecules ut all its edgei B, K, H, D, lor the same rea- 
son as the first piste did. 

The figure of these plates of superposition, which at 
first was an octagon, haii now become a square. It is no 
longer necessary to continue the addition of rows of mo- 
lecules at the edges ; so that the succeeding plates retain 
the square shape, but constantly diminish in size, in con- 
sequence of the abstraction of a row of molecules from i 
«ach eilgL- parallel to the diagonal of the face of the ca- J 
bic nucleus. These different plates are represented by 
Tig. 44. D, v., V. G, H, and I, in each of which the small 
sceenled letter? denote the points of the plate that coin- 
cide with the same letters in the preceding piate. Eight 
plates are necessary, as appears from the Figure, and the 
last of them consists only of a single molecule. 

If we suppose the same number of plates, of the same 
form, to be applied successively upon each face of the cu- 
bic nucleus, it is obvious that we raise upon each of the 
six faces of the cube a four-aided pyramid. Hence it , 
would appear, at first sight, that the secondary crystal 
>TOuld have 24' faces. Each of these faces will have fouf 
edges, as must appear evident upon a little consideration, 
and will have the form represented in Fig. 45. PI. V. jn 
H'Mch the angle o is conceived to coincide with the angle 
Oofthe cubic nucleus, and the diagonal (a- represents 
tbe edge IIK FJg. U. C of the plate BKHD. The tri. 
ingle t o X, being composed of those plates of superposi- 
lion the edges of which undergo an increment, will be 
i"ueh shorter than the triangle ( s x formed of those plates 
nl superposition whose edges undergo no increment ; be- 
w«e the number of the 6rat is much smaller than that 
if the second, they being to each other as 2 to 6. 

Thui 
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Tiiiis the surface of the feoondaij ciyrtal is 
of 24 quadrilateral faces, arranged, thne and tin 
round each angle of the cubic nucleus. But as in H 
decrements, bj one range of molecules on the edge^ t 
faces produced on both sides of the same edges are m fi 
same plane, so in decrements by one range of ma h sa l 
on the angles, the faces formed on the three sides of csi 
angle are in the same plane* This plane is represes 
ed in Fig. 46. PI. V. where the three quadrilatersk m 
rounding the angle of the cube o, coincide to form d 
equilateral triangle m n «. Thus the faces of the seeosi 
ary crystal are reduced to eight equilateral triangles^ si 
of course the figure is that of the regular octahedrob. 

If these decrements were to stop before they termia 
ted in a point* the consequence would be, that fta 
*1^ould remain parallel to the original faces of the cuh 
and that the crystal would have fourteen faces, eigl 
thane of the octahedron, and six those of the cube ; i 
that it would at once have the form of the cube and ( 
the octahedron. Nothing is more common thantofis 
such crjiitals both in ii*on-py rites and in galena or leM 
ijlani'c. 

If the docreiuents were more rapid, as, for example, i 
two or mort> ranges of molecules were abstracted, th€ 
the thix'e tn)}H'£oids sto.\^ m/or, nrox^ (Fig*^' 
formed round the s^uue solid angle of the nucleus, woal 
not be in the same plane, but would be inclined upon esc 
othei\ and the siHX)udarY crystal v^ould have 24 trapeso 
Jal ta\vs 

Aa another example of this kind of decrement, lett 
take the vlu^uUnU» Fig« 47« PL V. which difTers somewb 
fi\^i a cub^ by having acute angles. Let us sofqiose tk 
*. he plates^ applied upoia all the fao» of this rhomboid srfi 

decremcD' 
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Qcremeiits only at the angles contiguous to the summits 
}Lf 0% and that these decrements take place by two 
wages ; then, instead of 24 faces, only six would be form- 
ed ; and if we conceive these prolonged till they meet 
sacb other, they would compose a very obtuse rhomboid, 
ubich would be the secondary crystal. Fig.48.Pl. V. repre- 
itents such a rhomboid, with its primitive nucleus inclo- 
Kd. We see that its summits, A, O' coincide with the 
•nmmits of the primitive rhomboid, from which the de- 
crements commenced, and that each of its faces, as 
Aeot, corresponds with one of the faces AEOI of the 
Bttcleus, so that the diagonal which passes through the 
points e, i, is parallel to the diagonal £1 of the face of 
the nucleus, and only somewhat more elevated. This 
land of crystal is found among the secondary crystals of 
Ipecnlar iron-ore or common iron -glance. 

3. Mixed Decrements. 

This name is applied to those decrements in which the 
numher of ranges taken away in breadth and height give 
ratios, the two terms of which surpass unity. As, for 
example, decrements by two ranges of molecules in 
breadth, and three in height, or by three ranges in 
breadth and two in height, &c. It is easy to see that the 
theory may be with facility reduced to that of decrements, 
in which there is only one row of molecules taken away 
in one of the two directions. 

4. Intermediate Decrements. 

We have seen, that in the case of a decrement by one 
^^ of molecules round the same solid angle, the three 
&oes produced are always in the same plane, and that, in 

U that 
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that case, it is only necessarj to consider the effect of lb 
decrement with respect to one of the plane angles ivlid 
concur to the formation of the solid angle, etmemwf 
this effect to be prolonged over the neighbouring fiMm 
In that case, the decrements on these last faces are tm 
sidered as subsidiary y to favour the action of the principN 
decrement. '^ 

In general, whenever the solid angle of a primiliK 
crystal undergoes decrements which tend to prodaoia 
face in its place, whatever the law may be to which wi 
reduce the production of that face, there are always ana* 
liary decrements, the concurrence of which is necessoj^ 
in order that the new face may be of the requisite JoAffi' 
tude. Now, when the decrement which we considcf ft 
preferenca takes place, by two ranges of molecules, orlij 
a greater number, the auxiliary decrements in contimd^ 
with it follow a particular law, which it is necessarj to 
explain. 

Let AA' ri^. 49. PL V. be a parallelopiped of iBjr 
kind which undergoes a decrement by two ranges on tic 
angle EOT of its base AEOI. It is obvious that the 
edges of tlie plates of superposition will have the direc- 
tions bcy rs, parallel to the diagonal EI, and so situated 
that there will be upon the sides OE, OI two rowso^ 
molecules comprehended between the angle O and the 
line bcy and likewise between be and rs. But, asta 
been already said, the plates applied upon the adjacent 
faces lOA'K, EOA'H undergo likewise auxiliary decre- 
ments, which continue the effect of the decrement upon 
the angle EOI. But such, in this case, are the effects ol 
these decrements, that the edges of the plates applied up 
on lOA'K have the directions cg^ st ; and those oftBf< 
plates applied upon EOA'H the directions bg, rt Vo^ 

sinc< 
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lince the lower edge of the first plate applied upon 

A£OI coincides with b c, and the height of this plate 

ccnrresponds to that of a single molecule, a little attention 

will satisfy us that the plane Bcg^ which on one -part 

eoincides likewise with b c, and on the other separates 

firom the base A£(H, by a quantity measured by Og the 

height of a single molecule, is necessarily parallel to the 

face produced by the decrement. The same holds with 

tlie plane rl8. From this it follows, that if we suppress 

the part situated above rts, we will have a solid ou 

which the face rts will represent the effect of decrement 

that we are considering. 

Now the directions cgy st of the plates applied upon the 
fiice lOA'K (and the same may be said of the face 
£0 A'H) in consequence of the auxiliary decrements, are 
aeither parallel to the edge, nor to the diagonal of the 
face, but intermediate between the one and the other. 
This want of parallelism will become still greater, if 
we suppose the decrements upon the angle of the base 
£01 to take place by 3, 4. 6ic. ranges. This is the kind 
'<f decrement to which the name of intermediate has been 
pven. It is obvious, that it may take place in an infi« 
site number of different directions, according as it devi- 
ate more or less from its two limits, the parallelism with 
the edge, and the diagonal of the face. 

In cases similar to those of Fig. 49. PI. V. we avoid 
Ae complication introduced by these intermediate decre- 
ttents, by supposing them comprehended under the prin- 
cqNd decrement. Lut certain ^crystals exist, in which all 
' uw three decrements round the same solid angle are in- 
tenaediate. In such a case., the simplest of the three 'is 
^■osen as the principal decrement, and the other two con- 
sidered 
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•idered u suxtliaiy. Fig. 50. PI. V. represents a me 
of this kind ; c n, which is ihe edge of the first of llic 
plates applied npon AEOI, is so situated, that on the 
side of 01 there are three molecules subtracted ; while 
on the side OE there is only one : n p, which is the edge 
of the first plate applied upon lOAK, inilicntes three 
molecules subtracted from OI, and two from OA'; cp, 
which is the edge of the first plate applied upon EOAH, 
■hews the subtraction of two molecules on OA', and ai>- 
]y one on OE. 

It is easy to see that the decrements take place rela- 
tively to the different faces situated round the angle 0,ii! 
if the molecules that compose the difierent plates of sujibT' 
position, being united invariably several together, compoie 
other molecules of a higher order, and as if the subtrac- 
tion took place by single ranges of these compound mole- 
cules. Thus there will be on the base AEOI a decrement 
ef triple molecules by two ranges In height, since on oce 
part the quadrilateral figure c Onz, which represeiiti tlis 
base of a compound molecule, Ls equivalent to the bnsei 
of three simple molecules ; and, on the other, tlie linf 
Op, whicii corresponds to tiie height of a plate of super- 
position, is equivalent to the height of two simple mole- 
cules. It is easy to conceive, likewise, that the i<xt(- 
ment relative to the face EO A'H takes place by Ivio rsD- 
ges in height of double molecules, because cOpx contains 
the bases of two simple molecules, and O n is equal lo l^^ 
length of three simple molecules. In the decrement 
which takesi place u)ion lOA'K there is a subtraetiao of 
one row of niolecules triple in one direction, and double 
in the other. 

Among these three decrements, the one which it »p' 
pears most natural to adopt as the principal, is the sc 

coud: 
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^ which takes place upon the face EOA'II, because 
whose directioQ deviates the least from that 
e diagonal EA' ; or because it takes place by double' 
nolecules, which is a more simple decrement than the 
>ther two. 

Suppose intermediate decrements on the two lateral 
angles G, G' Fig. 51. PI. V. of the face of a rhomboid, 
and that these decrements take place by ranges of double 
molecules, that is to say, parallel to the lines u m, a y, 
«'m, ly. It is evident that these decrements will pro- 
duce abooe each rhomb of the primitive nucleus, such as 
SGg^G', two faces, which commencing at the angles G, 
G', will converge towards each other, and couie In contact 
Ar^ine situated above the diagonal S^' but inclined to 
liflgonal;so that the complete result of the decrement 
e the formation of twelve faces disposed six and six 
prds each summit. Fig. 52. PI. V. repre.sents o 
ese solids, with its nucleus inscribed. It is a varie- ' 

■ calcareous-spar which sometimes occurs. TheltnGK 
I shew the direction of a fracture parallel to t1ie face | 

G'S of the primitive nucleus. It appears from this 
! that the nucleus does not touch the secondary 
«1, except by its lateral angles, which are situated 
jb edges BS', Ds', Cs', &c. while in the dodecahe- 

■ of Bergman, represented in Fig. 6. and 7. and 
1 by H^ur, Melaslic cahareom tpar, the lateral 

i of the nucleus coincide with those edges of the se- 
f crystal that constitute the common basis of the 
Ifiyramids, as is evident from inspecting Fig. 7. 
HI. 

ptherto intermediate decrements have been ohaervei 

H small number of instances, but they lead to 

IB as simple as the other,and give some curious results, 

whieli 



^ 
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whicli deserve to be studied id a mathematical f 
view, without any reference to crystallography. 

5. Compound Secondary forms. 

Simplf secondary forms are those whicli proceed fl 
single law of decrement, the eflect of nhicti i 
conceals the nucleus, which only touches tlie sucfl 
the secondary crystal by certain angles or edges. Com- 
pound accondarj/ forma are those which are produced ti; 
several simultaneous laws of decrement, or by one li^ 
which has not reached its limit, so that faces remain ] 
rallel lo the original faces of the nucleus, and which n: 
cur with the faces produced by decrement, to modifv [ii 
form of the crystal. Suppose, for example, that the I 
which produces an octahedron from a cube (describe i 
bo ve) should combine with that from which results the J 
decahedron with pentagonal faces. Fig, 39. PI. IV. '11 
first of these laws would produce eight faces, «lii' ■ 
would have, for centres, the eight angles of the culiie m'- 
cleua. It is easy to see that each of these faces, that. (<"' 
example, whose centre coincides with the solid angle U, 
Fig. 39. PI. IV. will be parallel to the equilateral tri- 
angle whose sides pass through the points p, s, t. b> 
like manner, the face who.'ie centre coincides with iKt 
point O', will be parallel to the equilateral trianglf. 
whose sides pass through the points a, n, p'. But th; 
second law produces faces situated as the pentagons, cut 
by the sides of the triangles ps I, snp'. Now the secdon 
of these triangles upon the pentagon lO s O' n, reduces 
the pentagon to an isosceles triangle, which has the linetn 
for the base, and the two other sides of which pass through 
the points t, a, and n, ». The same thing takfis plsce 

witU 
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lib the other pentagons. Hence it follows, that tbe se« 
)ndarj crystal produced will be an icosabedron, bound* 
1 bj eig;bt equilateral triangles, and twelve isosceles tri« 
ngles. 

Fig. 53. PI. V. represents tbis icosabedron, in wbicb 
tie letters correspond witb tbose of Fig. 39. PL IV. and 
hew to tbe eye the relation between the two solids But 
bis icosah^dron has dimensions much greater than those 
f the icosabedron which would be obtained by making 
ectioDS of tbe eight solid angles of the dodecahedron, 
Sg. 39, PI IV. which are identified with those of tbe 
lucleus. This increase of size was necessary to preserve 
be size of tbe nucleus. This will be better understood 
7 the following illustration. ^,\ 

If we wished to obtain the nucleus from the icosHie' 
ron of Fig. 53. PI. V. it is evident that the fractures 
lost be made in directions parallel to the edges r s^tn, 
;, Fig. 39. and 53, so that they should be equally 
oidiiied upon tbe faces of which they form the junction. 
Phese planes would pass at the same time through tbe 
quilateral triangles 'pst^ snp^ &.c. and we would obtain 
k nucleus when they all met at the centres of tbe equi- 
Bteral triangles. 

It follows from this, that the nucleus, the edges of 
iiidi 01, OE, &c. Fig. 39. PL IV. were uncovered up- 
Q the surface of the dodecahedron, is entirely enveloped 
^ the icosabedron, Fig. 53. PL V. excepting its solid 
igles, wbicb are only points, and which constitute tbe 
fntres of tbe equilateral triangles. This being under- 
9od, in order to form an accurate idea of the structure 
the icosabedron^ we must conceive that the plates ap- 
led to the nucleus for a certain period undergo decre-p 
nits only at the angles, as if tbe secondary solid were 

to 
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to be a regular octahedron. Bejond tbb term (jkt-kt 
cremeot on the angles continuing always) a new dccn* |" 
ment takes place and combinei with the preceding; vi 
this new decrement being relative to the dodecahednii 
produces the twelve i^sceles triangles. In this manff Jj 
we see how the nucleus is entirely inclosed in the dod^ 
cahedron, excepting the solid angles. 1'he first plata d 
8U{>eq>osition, which only underwent a decrement on the 
angles, continued to envelope the nucleus by those por? 
tions of their edges which underwent no decrements, ft 
is sometimes necessary to suppose, in this manner^ dilb- 
rent epochas to diilierent decrements, which concur to 
produce a compound secondary form, when we wish to 
give a particular account of the mechanism of the sbw* 
ture. ^ 

From this statement it follows, that the distance h- 
tween the centres of the equilateral triangles ptSf ft^f 
Fig. .53. V'' ^' ought to be equal to the correspondinf 
edge OI of the nucleus. Fig. 39. PI. IV. as it endent- 
ly is to the eye, as any one may satisfy himself by i»- 
opecting the two figures. 

The icosahedron just described, occurs among these- 
coiuhuy crystals of iron-pyrites. Naturalists at first were 
dispoNod to consiilcr this as the regular geometrical icosa- 
hedron. lUit it has been demonstrated by liAur, that 
the ri»gular icosahodron docs not exist among cry>talSi 
and cannot he produced by anv law of decrement what- 
ever. The same reiixnrk applies to the dodecahedron oi 
mathonuUicians, a solid boundccj by twelve regular and 
equal pentagons. No such crystal exists, nor can be 
producetl by any law of decrement whatever. Of the 
five regular solids of mathematicians, the cube, the tetra- 

heiliH}n, the octahedron, the dodecahedron, and the ico- 

sahedron> 
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hedron, the first three occur in the mineral kingdom » 
iit not the last two. 

It will he worth while to give another example of a 
ompound secondary form ; and we shall take for that 
urpose the regular six-sided prism of calcareous- spar, 
^ig. 1. PI- III. From the account formerly given of the 
lanner of dissecting this prism, it is easy to conceive that 
ts rhomboidal nucleus AA', Fig. 5. has its solid lateral 
ngles £, O, I, K, G, H, situated in the middle of the 
aces of the prisms ; from which it follows, that these 
flgles are the points from which tjbe decrements set out 
hat produce these faces. 

These decrements act at once upon the three plane 
©gles EOI^ EOA', lOA' ; but we may satisfy ourselves 
nth considering the decrement relative to one of the§e 
ingles, supposing the face which results from it extends 
tsdf upon the two adjacent rhombs belonging to the 
ame angle. Let us agree, tlierefbre, to restrict the 
»hole to the six angles EOI, EHG, IKG, HGK, OIK 
J60, the three first of which are turned towards the 
ummit A, and the three last to the summit A'. If 
^e suppose a decrement by two ranges of rhombpidal 
Qolecules on these different angles, six faces will be 
>rodaced parallel to the axis, as has been already ob- 
lenred. 

The plates of superposition, at the same time that they 
mdergo a decrement towards their inferior angles, will 
extend by their superior parts so as to remain alwsfys 
^ntiguous to the axis, the length of which will progres- 
i?ely augment. The faces produced by the decrement 
viU gradually increase, and when they touch each other 
f^ shall have the solid A A', Fig. 4. where each of the 
aces, as o O o, is marked by the same letter as the angle 

X • Q 
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O, Fig. 5. to which it belongs, and which is now dtuii- 
ted in the middle of the triangle o O o, because it cod* 
stitutes the common point from which the three ittst' 
ments set out. 

In proportion as new plates are applied after this to 
the preceding ones, the points o, o rise up, while tk 
point O sinks down, so that at a certain period weaball 
have the solid represented by Fig. 3. where the &» 
produced by the decrements are become pentagoiU| sodi 
as 00 1 Oe. 

Things being in this state, let us suppose a second de* 
crement to concur with the first, and to take place bjt 
single range upon the superior angle EAI, Fig. 5. and 
its opposite angle H A'K, always with this conditioD, M 
the face produced by it on both ends of the figure is con- 
tinued upon the two rhombs adjacent to that to whi^ 
the angles EAI, HA'K belong. The effect of this decre- 
ment will be, to produce two faces perpendicular to the 
axis ; and when it has reached the point at which these 
faces cut the six faces parallel to the axis produced by the 
first decrement, the secondary solid will be completedi 
and will be a regular six-sided prism Fig. 1. PI. III. 

We have already said that this result is general, what, 
ever be the measure of the angles of the primitive rhom- 
boid. We now see why, in the mechanical division oC 
the prism, the cut ppooy Fig. 2. PL III. has its sidei 
PPj parallel to each other, and to the horizontal ^• 
gonal EI, Fig 5. PI. III. ; since the two decrement* 
taking place, the one upon the angle EOI, the other 
upon the angle EAI, the plates of superposition ought to 
have their edges turned towards this same diagonal. 

In I he case which we have been considering, and whid^ 
IS the most usual, the axis of the secondary crystal ifl 

lonfer 
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)ng6f than that of the nucleus ; so that this nucleus ha- 
ing its lateral angles contiguous to the faces of th6 
iriflin, its summits are inclosed within the t)rism, at a 
srtain distance above the centre of the bases. If wtf 
rere to suppose that the two decrements began at the 
mae time, iii that case the axis of the prism would be 
sqnal to that of the nucleus, and the lateral angles and 
nimmits of the nucleus would be tangents, the one to the 
Taces of the prism, the other to its bases. If the decre- 
ments on the superior angles of the nucleus were anterior 
to the other decrements, which is the opposite of the first 
sue, the summits of the nucleus would tlien be contigu- 
DOS to the bases of the prism, while its lateral angles 
irottld be wholly within the prism^ between the axis and 
the prismatic faces. This is the case with certain crystals 
m which the prism is very short, and resembles an hexa- 
gonal pibte. 

^Seco7idart/ Formsy when the Molecules differ fr(ym ParaU 

lelopipeds. 

it is a character common to all the pritnitive forms^ 

be divisible parallel to their different faces. In the 
'arallelopiped, when it is not joined by some other in 

1 diffeirent direction, such a division leads us obviously 
^ the form of a molecule, similar to that of the primitive 
ty^tal. In the regular six-sided prism, it gives us for a 
Molecule a triangular equUateral prism. In the octa- 
gon, it appears to produce molecules of two diiferent 
ttma, some by tetrahedrons and octahedrons : the same 
dog happens with respect to the tetrahedron. Various 
eas have been suggested by philosophers to gtt over the 
fficulty in this case. Dr Wollaston has got rid of It 
' supposing the molecules to be spherical, and to prowi 

duce 
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duce the telraliedrons and octahedrons, by conibm'uig at 
fours and sixes. Hauv conceives that the tetrahedron i) 
[ Uie integrant molecule, and that the octahedrons are ii'<- 
Btbing ehe than empty spaces between tlie molecules, gn 
Bduced hy these molecules uniting by their angles. Tii 
k subject does not admit of decijtion ; but as it is of no coo- 
^^uence to the theory of crystallography what opintOD 
we adopt, then' U no occasion to enter upon the discus- 
sion of the subject here. The rhomboidal dodecftli' 
dron, when divided in this maimer, gives tetraheJ"' 
of isosceles triangular faces, equal and similar to K' ' 
other. 

With respect to the dodecahedron with isosceles in 
angular faces, we cannot extract its integrant molecul" 
without dividing it in directions different from thow 
which are parallel to the faces. The cutting planei 
must pass through the axis, and through the edges con- 
tiguous to angles of the summit. The molecules (A- 
tained are irregular tetrahedrons. The other prini- 
tive forms sometimes admit of division in direction pa- 
rallel to the faces. This is the case with the rhomW^ 
which constitutes the primilive form of the tountOliil^- 
It may be divided by planes passing through iht asi- 
and the oblique diagonals. The resirit is the proilucl'n'i 
of telrahedral molecules, such as are represented Jj^ 
Fig. 33. 1>1. IV. ^M 

Thus, besides paratlelopideds, there are two flH 
shapes which the integrant molecules assume ; tism^^ 
the tetrahedron, and the triangular prism. Now, It d' 
serves attention, and it is a point of considerable coh" 
quence in the theory of cr)stals, that the tetrahedral a"'' 
pri.smatic molecules are always arranged in such a inan 
ner in the interior of primitive and secondary crystals, 

tbal- 
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taf, taking them In groups of 3, 4, 6, or 8, they cam- 
ose parallelopipeds ; so that the ranges subtracted bj 
he effect of ilecrement, are nothing eke than these paral- 
ilopipeds. 

In order to conceive the better how this may be, let 
s suppose for an instant that the molecules of calca- 
eouB-spar are divisible into tetrahedrons, as is the case ' 
ritli the rhomboid, which constitutes tlie primitive form 
if the tourmaline. This supposition will change no- 
hlng in the explanation of the dif.'erent forms of which 
^carsous-spar is susceptible ; that is to say, that in 
letermiuing the forms of tins mineral, aided by the . 
theory, we may always satisfy ourselves with consider- 
ing decrements by one or more ranges of rhomboidal mo- 
l«niles. 

What is only a hypothesis with respect to cslcareoiu 
tpar, Is a reality with regard to the tourmaline. But 
iiltlmugh the rhomboids, to which we arrive by mecha- 
nical division in this species, are themselves divisible 
into tetrahedrons, still the decrements which produce 
'He secondary forms take place by the subtraction of 
rliuinboids similar to the primitive form ; so that we 
may suppose, in the calculations relative to the determi- 
nation of these fonns, that the tetrahedrons which consti- 
tute the true molecules are united together in an invari- 
aUe manner, in each rhomboid. 

Let us take another example from those crystals whose 
jJiimitive form is a regular six-sided prism- Let AD, Fig. 
3S. PI. IV, be the base of such a prism, divided into small 
triangles, which constitute the bases of the integrant mo- 1 
Iceules. It is evident, that any two neighbouring trl- 
ingles whatever, such as Ap i, AO i, compose a rhomb, 
ind of course the two prisms to which they belong tbrm 



k. 
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-ith a rAooiboIdal base, wiiidl 
/^ .-..hJ. it we conceive that Uie ll 



-i^^f^^ t.vli consCitnte elements of th( 
J^'*^'' ;„rttrkbl}- united together, it is obvim I 
J. yi^i^*- njiJrt Ihfi silt-sided prism as cnmposed of 1 
(**' ""^ ""'^teafl of triangular jirisms. Now, if we con 
7*ofl''^"'*J,^i-pIates piled upon the hexagon ABCDi'l' 
<•"' ' j^j„,;li undergo, for example, upon tlieif iH- 
*''■ ^rts, a subtraction of one row of parailelt^ 
^IlaT to thwe that we are supposing here, these e( 
"tj titccc3iively correspond with the lines of the heq 
J ilHtif^* kn>:yge,S%.c.; from which we see, Uu 
[ -ggntity by which each plate passes the other is a saiq 
porallelopipeds or prisms with rhomboida) bases; i 
jt is easy to judge, that the residt of the decrenHI 
supposing it to reach its limit, will be a right hexaq 
lar pyramid, which will have for its base the hexa( 
ABCDFG. t 

All the other primitive forms different from the pfl 
lelopiped, give analogous results. We might even q 
stitute for each of these forms a nucleus similar to I 
little parallelopipeds, which are formed by the uinoH 
the tetrahedrons or triangular prisms, and wc would 9 
ceed erjually in explaining the secondary forms byli 
of decrement applied to that nucleus, which wouM \it\ 
tained likewise by mechanical division. 

Hauy calls these parallelopipeds composed of ti 
hedroQS or triangular prisms, subtractive moheulet. 1 
are always substituted in place of the tetrahedrons' 
triangular prisms, in considering the decrements vM 
produce the secondary forms in these cases. Thus^ 
far as the theory of crystals is concerned, we I 
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MUiing to do with the integrant molecules, but may 
I^QBceive all crystals composed of a congeries of paral- 
]dqiipeds. 



■^ 



4. Difference between Structure and Increment. 

' In the preceding exposition of the Theory of CrystaL 
logro^y, it has been supposed that the laminse of which 
die crystals of the same species are composed, proceed 
from 8 commpm nucleus, undergoing decrements subject- 
ed fo certain laws, upon which the forms of these crys- 
iik d^nd. But this is only a conception adopted in 
«fdcr to make us more easily perceive the mutual rela- 
tions of the form in question. Properly speaking, a 
jOystal is only a regular group of similar molecules. It 
does not commence by a nucleus of a size^ proportioned 
to die volume which it ought to acquire, or, what comes 
to the same thing, by a nucleus equal to that which we 
extract by the aid of mechanical division ; and the lami- 
Me which cover this nucleus, are not applied successively 
Vpom each other in the same order in which the theory 
i^^iards them. 

The proof of this is, that among crystals of different 
Biares, which are frequently attached to the same basis, 
ftc most minute are as perfectly formed as the largest ; 
from which it follows, that they have the same structure, 
tbat is to say, they already contain a small nucleus, pro- 
portioned to their diameter, and enveloped by a number 
tf decreasing laminse, necessary in order that the fpoly- 
bedron should be provided with all its faces. We do not 
[Perceive these various transitions from the primitive to 
he secondary forms, which, however, ought to be disco- 
remble, if, during the process of crystallisation, the py- 

ramid^ 
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ramida resting on the nucleus were formed progrenirrfy 
in layers from the base to the apex. This, however, ii 
only true in general ; for it sometimes happens, in arti- 
ficial crystallisation, (nnd it is probable that it also ocruri 
in natural bodies,) Uiat & form, which had attained toi 
certain size, suddenly experiences variations by the effkl 
of some particular cifcu in stance. We must therefore 
conceive, for example, that trapi tiie first moment a crjri. 
tal, similar to the rtiomboidal dodecahedron, is alreutys 
very small dodecahedron, which contains a cubical ns- 
cleus, proportionally small, end that this kind of embrv 
continues to increase, without changing its form, bv iJi 
addition of new lamina on all sides; so that the nucli 
increases on its part, always preserving the same relaii'i 
with the entire crystal. 

We shall make this idea more distinct by a eonslim 
tion, which refers to the dodecahedron already mention- 
ed, and represented by means of a plane figure. Whil 
we shall say of this tigute, may be easily applied to a id- 
lid, since we may always conceive a plane figure, like* 
section made in a solid. 

Let tszs', Fig. .51.. A. PI. V. be an asaortmeBt of 
■mall squares, in which the square BNDG, composed of 
49 imperfect squares, represents the section of the nu- 
cleus, and the extreme squares (, p, i', B, f, c, », fe*' 
that of the kind of steps formed by the laminx of super- 
position. We may conceive, that the assortment hO 
commenced by the square hNDG, and that different 
piles of small squares are afterwards applied on esCh 
of the sides of the central square ; for example, on llw 
fide BN, at first the five squares comprehended bt- 
tweeo f aai h, fifterwards the three squares, contalDed 
beweeo 
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(between t and e. and then the square t. This progress 
corresponds with what 9-ould take place if the dodecahe- 
,dron commeiiced with a cube proportioned £0 its votumej 
and which ai'terwards increased by an addition of lamins 
.continually decreasing 

But, on the other hand, we may imagine that the os- 
■ortment bad been at first similar to that which is repre- 
sented by Fig. M. C. PI. V., in which the square BNDG 
(8 only composed gf nine molecules, and had on each of 
its §ides only a single square s, t, s', r. If we refer, in 
imagination, this assortment to the solid of which A is 
tlie section, we shall easily judge that this solid had for iti ■ 
nucleus a cube composed of 27 molecules, and of which | 
«acli face, composed of nine squares, carried on that of ' 
the middle a small cube, so that the decrement of one 
range is already exhibited in this initial dodecahedron. 
Bj application of new squares, this assortment will be- 
come that of Fig 5i B. PI. V. in which the central 
square BNJJG is formed of 25 small squares, and sup- 
fotU on each of its sides a pile of three squares, beside) 
a terminal square s, (, s', or z. Here we hare alreadj' 1 
two laniiiiffi of superposition instead of one only. Fi- 
n^illy, by an ulterior application, tbe assortment of 
Fig, 54.. B. PI. V. will be changed into that of Fig. St. 
A. i'l, V. where we see three laminae of superposi- 
liun. 

These dili'erent transitions, of which we are at liberty 
^0 continue the series as far as we please, will give an 
'dca of the manner in which secondary crystals may in- 
tri^ase in magnitude, and still preserve their form ; from 
"hicb we may judge that the structure keeps pace with 
tliis augmentation of volume ; so that the law, according 
^ nhidi all the lamince are applied on the nucleus, when it 
y , h?» 
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has attained its greatest diameter, and whicll I 
nve\y decrease, was alreadr sketched i» tlie nasceil^ 
tal. 



^. Oflkost CrtfstaU in which one half is turned n 
oj' iithers thai inUrscct each ulher. 

Having cousidtrred tlie most pertetjt and regular 
pf crystals, we shall now speak of certain accidents, wtitcfi 
under the appearance of exceptions or anomalies, stiD I 
possess a latent tendency toward the same laws to vihiiti 
the structure is subjected, when nothing deranges tin ■ 
progress, or disturbs their harmony. 

In ordinary crystals, the faces adjacent to eacholhi' 
olways form salient, and never re-entering angles, iii ■ 
trystalHne forms also exist which present these tasi ai: 
feles 1 and Rome' de Lisle was the first who obsenii 
%iat this efl'ect look place when one of the two halves n 
■ crystal was in a reversed position with respect to tie 
other. A very simple example will enable us to concd*^ 
this reversed position. 

Let us suppose that B rf, Fig 55. PI. VI. represents w 
oblique prism, with rliombic bases, situated in nicb a 
panner, that the faces AD d a, CD d c, are vertical, IS^ 
BD are the acute angles of the base ; and the latter pro- 
ceeds in an ascending direction from A towards C. 1' 
lis also suppose, that the prism is cut into two haWe?, '■ 
means of a plane which siiould pass by the diagon.'- 
diawn from B to D, and from b to d, and that the li '■ 
situated on the left, remaining fixed, the other is r^^i-- 
sed, witiiout being separated from the former. Tlif 
pryslal will be presented under the aspect which we see 
in Fig. 56. PI. VI., where the triangle b' d' c', which was 
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kne of the halves of the inferior base, Fig. 65. Fl. VI; 
k now situated on the upper part, Fig. 56. PL VI. and 
forms a salient angle with the fixed triangle ABD ; while 
the triangle BDC, Fig. 56. PI. VI. which was one of the 
halves of the superior base, Fig. 55. PL VI. is trans- 
jported into the lower part, Fig. 56. PL VI. and forms 8 
re-entering angle )vith the fixed triangle abd. 

We can easily conceive that the plane of junctioii 
HBbd of the two halves of a rhomboid, is situated like 
k plane produced by a decrement of one range on one or 
other of the edges A a, C c. Fig. 55. PL VI. ; and thus 
the manner in which these halves join, is in strict relation 
i^ith th6 structure* 

Now if we imagine a secondary form, which has for it^ 
nucleus the same prism, and if we suppose that it has 
\f^ti cut in the direction of the plane DB b </, *and that 
one of its: halves is reversed in such a ihanner, that the 
UU'of the nucleus which Corresponds with it, assumes 
the same position as in. the preeedilig case, the arrange*' 
jpent might be such, that there is still a re-entering angle 
o& the one hand, and a salient angle on the other, which 
will result from the mutual incidences of the faces produ- 
M by the decrements. 

In certain cases, the plane o0junction, on which the 
two halved of the crystal are joined, is situated parallel 
^ one of the faces of the nucleus, and the arrangement 
do^s not admit of presenting a re-entering angle opposite 
to a salient angle. 

Hauy had given to these reversed crystals the name 
ioiu4rop€8j denoting one half reversed. 

Another accident, extremely common, is the manner 
li.which grouped crystals are inserted into each other. 
Xkit kind of apparent penetration is subject to so many 

diversitief/' 
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divrrsitiei. thsl frcquentlyi aoicHig crrsUla of tked 
group, we do not find two rdatire pmilioiu r 
each ntlier. But although, in gentra}, the pc»^tioiutg \ 
grouped cryslab are eitremely rariable, we find, on niw: 
accurate examinatmn, that they are subject to cwU' 
laws always analogous to those of structure. 

Let Qs take a simple example to illustrate thb. I ' 
AC, Fig. 57. Pi. VI. be a cube, and MN r an equilat-r : 
triangular fsCet, produced In place of the angle A. " 
consequence of a decrement bv one range rosail it- 
saDie angle. Let us suppose a lecond cube modified " 
fhe same manner, aud attached to the former br tbe fM ■ 
which results from the decrement indicated by M, N,r. I 
We shall have tbe assortment represented by Fig. 5^ ' 
PL VI. 

We may now conceive thai one of the two cubes, thm 
for example, which is placed below, is increased in a':l i' 
dimensions, except at the pbces where the other f>:>ri: 
an obstacle to it. In proportion a^ this increnwni -' 
comes more considerable, the upper cube will be nun 
I Wd more enveloped in the infmor one, and it may f- " 
finish by being entirely concealed by it. Wc efctru 
O^stals sunk into each other all degrees of deptli, hot al- 
ways in such a mannei? that their plane of janctim iux 
» position analogous to planes re»olting from deersnenl, 
so that both structures follow their ordinary progieM, to 
this plane, which serves as their mutual limit or boiiiul*' 
Ty. Hauv having divided cubes of Iluor-spar ios^ed iBto 
each other, remarked, that tbe folia of each, exiended 
without interruption, until stopped by the common pljue 
of junction. 

Tbe example just mentioned relates to a very aimpl* 
■b4 very regular law of deefement. But fi^quently tb^ 
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,ws w1itc]i determine the plane of junction are more or 
ss complicated, and there are a few which are somewhat 
straordinary. 

When two prisms cross towards the middle of their' ^ 
m, there are two planes of junction which unite, crosw' 
ig each other, as in the mineral named grtnatilt. Fig. 63. 
1. Ill, of Sj/stem of Mineralogy, and these planes have 
^ions analogous to those which would be determinett 
iately by the known laws of decrement. 

fthe Syrithoh used to denote tie partiailar Laws ofDt* 
crement which produce the Secondary Forms. 

' has invented particular symbols, to denote the 
articular laws of decrement which produce the se- 
gndary forms. As these symbols occur constantly noi 
inly in his writings, but also in those of all the authors 
)f the same school of mineralogy, and as they are useful 
>y greatly shortening the account of the formation of se. 
^ndary crystals, we shall here explain them. 

Let Fig. 59. PI. VI. represent an oblique parallelopiped^ 
tlie faces of which have angles with different measures, 
'nd let it be the primitive form of some mineral ; as, fof 
'lample, of felspar. 

The vowels are adopted to represent the solid angleSi 
riie four first. A, E, I, O, are placed at the four angley 
jf the superior base following the order of the alphabet,- 
md that of ordinary writing, namely, beginning at the 
ioi), and going from left to right. 

The consonants are chosen to denote the edges. The 
w first, B, C, D, F, G, H, are placed on the middle of 
'M edges of the superior base, and upon the two longitui 
Wl «dges of the lateral faces, which occur first in going 
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move round tbe crystal till be is opposite to that ar<j - 
09 be is naturally opposite to the angle O in ilie l 
which we have been describing ; or, what comes 1 ' : 
name thing, he is conceived to turn round the crysta! 
the solid angle that he is considering be exactly op[jf 
to him, and it is relative to that position that a decremi'iii 
{s said to take place towards the rigbt or towards [li>- 
left. 

For example, if we are speaking of the solid anp!' 
the sign A' will represent liie elfect of a detremtnl 
two ranges on the surface AE sr. Fig. 60. PI. VI 
upon tliat which is opposite to T, Fig. 59. Pl.Vl. . 
■A will represent the effect of a decrctneat by three ;- 
ges upon the face AI u r. Fig. 60. PI. VI. or upon thai : 
which is opposite to M, Fig. 59. PI. VI. ] 

As to the decrements on the edges, those which l^li! ] 
place towards the boundary BCFU of the base, ari" i ". 
pressed by a number placed above or below the li''' 
according as their effect takes place in going up qr ;;'ii: 
down, supposing ihem to set out from the edge to «'iii'' 
they are referred i while those which take place on tlit 
longitudinal edges G, H, are indicated by an expnuf!'. 
placed on the right or the left of the letter, accortlm : 
they take place in one direction or the otiier. Tli"^ ■ 
expresses a decrement by two ranges proceeding from I' 
towards C ; C a decrement by three ranges going fm> 
C towards D ; D a decrement by two ranges, deseciid- 

ing upon the face M ; 'H a decrement by three rangps, 
proceeding from H towards G ; *G a decrement hy Ion' 
ranges, proceeding from G towards the edge opposite li 
P, &c. 
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Wlieti it is necessary to denote bj a small letter, such 
Is 4, a decrement upon the edge wr, Fig. 60. PI. VI. op- 
fXMite to the edge denoted by the capital letter D, Fig. 
S9. PL VI., we must suppose the crystal turned upside 

□own. Hence d will express a decrement by two ranges 

ifon the base p, just as D expresses a similar decrement 
<» the base P. For the same reason, c will express a 

5 

^lecrement by three ranges, proceeding from sp towards 
EO. Fig. 60. PI. VI. 

If the «ame solid angle, or the same edge, undergo se- 
veral successive decrements on the same side, or different 
decrements which take place on diiTerent sides^ in that 
case, the letter pointing out the angle or edge is repeated 
S8 often as the decrements, varying the figure each time, 
to make it correspond with the particular decrements 

pointed out. Thus, D D will denote two decrements up- 

■ 5 

Upon the edge D, one of two ranges upon the base P. 
iaother of three ranges upon the face M. *H ^H will 
denote two decrements, the one by two ranges, the other 
hj four, on the left of the edge H. 

Mixed decrements are marked according to the same 
pnnciples, employing the fractions |, f, &c. which re- 
present them ; the numerator referring to the decrements 
in breadth, and the denominator to decrements in 
keight. 

The method of describing the intermediate decrements 
still remains to be explained. This will be best done by 
•n example. Let AEOI, Fig. 61, PI. VI. be the same 
4c€ as in Fig. 59. PI. VI. Let us suppose a decrement 
"T one range of double molecules, according to lines pa- 
'ftllcl to xy, so that Oy measures the double length of a 

Z molecule. 
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molecule, O x lines equal to • single OMdecale. 

kind of decrement is written in this manner, (O D^'^ 
The parenthesis lets us know, in the first place, that 

decrement is intermediate ; O indicates thai it takes] 
by one range upon the angle marked by that letter; 
that it belongs to the base AEOI, Fig. 69. PLTl 
D^ F' indicates that there is one length af a mohcib| 
taken away along the edge D, and two lengths along tk; 
edge F. 

It is useful to have a language to denote these symbol^ 
so that they may be easily written down when didstdi 
by another person. On that account, we shaU md* 
tion here the mode followed for that purpose. Tk 
symbols 0**^ 'O, are thus read: O two on the rig^O'^ 

lArce OM the hfty O, O thus, O undtr <«•, O aioHfittr* 

Finally, the symbol (6 D» F*) thus, in a parenOuih 
O undrr uMf . D one^ F two. 

\Vo must now notice the order in which these kttfift 
must be pUot'd, in onler to denote a secondary ciystaL 
ll^the al^^hahetioai order were adopted, there would r^ ] 
sull ti Si^rt of cvuUusion in the picture which the fonnub 
|u\'Ntut$. It is uunv natural to coiitorm to the order 
which would dirtvt an observer in the descripticMioftlie 
vr\ still; that is to say« to be|::n with the prism or the 
middle (Ki!t« and to indictee its ditiereut faces as tbef 
|MV>eut iheiu>etves suwr^stivtly to the eye; then to pi* 
to iSe uc\^ i>t' ihe suuituit or the pyramid. 

Su^>^v>*Tf. uo*» th^t F:j dS. Pi. VI. repmoitf 
ilkC ^ 9«^ ;« ^dU'iiety o< ;eL«fWir« the primitive 6ff^ 
s^^ «Uivh L» s^^tt :a F^^. 5J?. PL VI. In this ts- 

riety, 
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My^ tbe iace A Fig. 68« Fl. VI. results from a decre- 
pnt by two ranges on tbe edge 6, Fig. 59. PI. VL ga- 
ll towards H. The face M, Fig. 63. PL VI. corre* 
inods with that which is marked with the same letter in 
%.M. PI. VI. and which is only concealed in part by 
i|^«ffect of the decrement. The face T, Fig. 62. PI. 
L is parallel to T, Fig 69. PI. VI. The pentagon «?, 
ig. 68. PI. VI. comes from a decrement by two ranges 
i the angle I, Fig. 59. PL VI. parallel to the diagonal 
O. As this decrement does not reach its limit, the 
mmit exhibits a second pentagon P, Fig. 63. PL VI. 
iraDel to the base P, Fig. 59. PL VI. AU this descrip- 
Ml may be exhibited in symbolic language, as follows : 

•MTf P. 

in order to prevent beginners from finding any thing 
nbiguous in this symbolical mode of writing, especi- 
ly in complicated cases, Hauy is in the habit of pla- 
Dg under the different letters which compose the sym- 
At those which correspond to them in the figure. If 
e adopt this mode, which is a considerable improve- 
lenty the symbol denoting hihinary felspar will be as 

allows: G^MtIp. 
/ MTa:P. 

These letters thus written below, enable us to compare 
be symbol with the figure, and thus to decypher the 
Qeanfng with facility, how complicated soever it should 
le. But some more observations will he necessary, in or- 
ler to understand fully the way in which these symbols 
»re employed. 

Let us now, then, turn our attention to parallelopipeds 
■fa more regular form than that which constitutes the 

primitive 
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primitire crystal of felspar. But let us suppose them it 
first not to be rhomboids. They are nothing else tbi 
what is represented in Fig. 59. PI. VI. but the form Iw 
varied, so as to render them symmetrical. In coir' 
sequence of this alteration, certain angles and edgOi 
which differed from each other in the first paralleloppc^ 
have become equal in this. Hence, every thing thattabi 
place on one of them is repeated on the other. Tk^ 
ought, therefore, to be denoted by the same letter. Thu^ 
in algebra, certain general solutions are simplified in par- 
ticular cases, when a quantity, at first supposed to bedtf 
ferent from another, becomes equal to it. 

Let us suppose, for example, that the primitive fona' 
is a rectangular prism, having oblique angled paralldo* 
grams for its bases, one side of which is longer thiB 
the other. In that case, we have 0=A, Fig- 59. P1.VL 
I=:E, &c. In such a case, the first letter of the alpha^ 
bet will be substituted for the other, as is done in Fig* « 
63. PI. VI. 

If we pass through the different kinds of paralldopi- 
peds, we shall find them acquire different degrees of sim- 
plicity, which occasions new equalities in the angles and 
edges, and of course new substitutions of letters. We 
$hall have successively, 

The oblique prism with rhomboidal bases, resprdjented 
in Fig. 19. PI. III. 

The rectangular prism, with rectangular bases, reprt- 
sented in Fig. 16. PL III. 

The rectangular prism, with rhomboidal bases, reprc- 
sentedinFig. 17. PI. III. 

The rectangular prism, with square bases, represented 

}n Fig. 15. PI. III. 

The 
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TChc cube represented in Fig. 63. PI. VI. Here only the 
aperior base is marked with letters, because what takes 
ilace with respect to it may be applied indifferently to 
my of the other faces. 

'^ The same mode is followed in writing the symbols for 
Hiese different forms, only the letters that have the same 
name and the same figures, are not repeated. An ex- 
ample wai render the method evident. Fig. 64. PI VI. 
represents the most common variety of the crysoberylf 
tbe nucleus of which is a rectangular parallelopiped, 
•tich 88 is represented in Fig. 65. PL VI. The symbol 

of the secondary crystal will be MT«GG«BA"A. 

MT « i 

This variety is called Annular Crysohrry/ 

To understand the preceding expression better, let us 
tawrkeach angle and edge with a particular letter, as if the 
pnrallelopiped were oblique angled. See Fig. 66 ^ PI. VI. 

In that case, the symbol would become MT^GH^BF 

£■'0. But if we compare Fig. 65 a. with Fig. 65. we 
«ee, that H=G, FnB, 0=.A., Sic. Hence, if we substi- 
tute, instead of die first letters, their values, we get 

MT «G G« BB A^ ^A, which becomes the same with 

the one given above, when the useless repetition of B it 
suppressed. 

From the preceding statement, it is evident that we must 
take care not to confound,for example, *G G* with G* *G: 
The first symbol indicates the decrements which take 
place on the face T, Fig. 66. PI VI. and on the face oppo- 
site to it, going from the edges G towards those that corre- 
spond with them behind the parallelopiped. The second 
Midicates the decrements which take place upon the face 

M, 
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M, and which meet each other in the middle of that te 
If these two decrements took place simultaneously, tUt hk 
symbol would be '6'. -V^ 

In the preceding symbols, each letter, such as *6 it lii 
G' can only be applied to a single edge, situated to tk |<l 
right or the left, as that letter itself. But «G* a|fB« U 
indifferently to the one edge or the other. Hence, it ii '|^ 
needless to repeat that letter. 

Let us take the Figure 66. as another example*. If |l 
we suppose Fig. 17. to represent its primitive fiun, vc 
will have for the symbol of the variety of crystal hmn* 

presented, ' G' M B B E E P. 

o M r 9 z u F. 

In this symbol 'G' indicates two distinct faces fbm-. 
ed on each side of each edge G. But it is not neusmtj 
to place two letters under that symbol, because all tb 
faces situated in the same manner being distinguished bf 
the same letter in the figure, it is sufficient to point odi 
that the symbol 'G' applies to the faces marked with 
the letter o, and this requires only to write the letter t, 
once under the symbol. 

From the same principles, it follows, that the rhonn- 
boidal dodecahedron derived from the cube. Fig. 63. PI* 

VI. is expressed by the symbol BB. The octahedrtm 

derived from the cube is expressed thus, A ^A^. 

The rhomboid, supposing it placed in the most natural 
aspect ; that is to say, so that the two solid angles com- 
pose' 



♦ This figure represents a variety of the topaz ; of course, our supjW*' 
tiun respecting the primitive crystal is not accurate. But that does not io- 
jure the illustration. 
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led of threft eq[u8l plane angles, are in the same tertl- 
liise, has, properly speaking, no base, but merely stiitt- 
ti, which are the extremities of its axis. Its angles 
d edges afe marked as in t*ig. 67. PI. VI. The letter 
Itffiotes that the angle marked by it is similar to that 
ydi is marked with a capital E. So that if all the la- 
ral angles were indicated by letters, the three nearest 
e superior summit, would have the letter E, Atld 
e three nearest the inferior summit the letter e. 
As the rhomboid has its six faces equal and slmilftr, it 
only necess«iry to consider the decrements relative tJb 
le of these faces ; as, for example, the one which in the 
;ure is marked P, because all the others are mere repe- 
tions of this. These observations suggest the following 
lies : 1 . The decrements which set out from the stipe- 
or angle A, or the superior edge B, will have the figure 
idicating the number of ranges placed below A and B. 
. Those which set out from the lateral angles £ wili 
sve their figures situated at the side and towards the 
>p of the same letter. 3. With respect to those which 
ii out from the inferior angle e, or from the inferior edge 
^ the figure will be placed above the letter e or D. 
Suppose, for example, that Fig. 68. Fl. VI. represents 
be variety of calcareous- spar called analogic hy Hauv, itt 

rmbol will be c b B. ' 

1 
erg 

What has been said of the rhomboid is easDy applied 
the other primitive forms. Cut probably some ill us- 
rations will be considered as necessary to make the sym- 
bols applied to them the more readily understood. On 
bat account we shall take a short review of each of 
hem. 

Fig, 
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Fig.69. PI. VI. represents the octahedron with sealae 
triangles, Fig. 71. PI Vi. the octahedron with isoacekp 
triangles, and Fig. 70. PI. VI the regular octahedron. 

In placing the figures which accompany the letten ii 
the symbols, the same rule b followed that wan desofted 
with respect to the rhomboid. Thus, in Fig. 70. PI. VJ. 
the figure is placed below the letter to represent the dfr 
crements setting out from the angle A or the edgeB» 
it is placed above for those which set out from the edge 
D; and at the side, for those which set out firom the angle 
E. If we want to denote the result of a decrement bf 
one range ui)on all the angles of the regular octalw- 

dron, Fig. 71. PI. VI. we have only to write A *A*. To 
indicate the result of a decrement by one range on all the 

edges, we write B B. The first of these decremenU 

produces a cube, the second a rhomboidal dodecahe- 
dron. 

In some species* as in the nitrate of potash, the pri- 
mitive octahedron, the surface of which is composed of 
eight isosceles triangles, similar 4 and 4 to each other, 
oii^l>t to liave the position represented in Fig. 72. PI. YI« 
tli:i( the secoiuiarx crystals mav have the most natural at- 
titnJo; that is to say, that the edges which join the two 
pyi .^MMils \\ hioh com;>o<e the octahedron, ought to be two 
of ;liO;u in a \ertio:il dirociion, as F, and two in ahon- 
zonta\ a< B. By comparing Fig. 71. PI. VI. with Fig- 
T'i? 'M. \], in xxlilch iho letters are placed as if all the 
ancij'^i an(i 04^co> hc^ d-lforent functions it will be easy 
to Oiin;Y-vo t!\ .ii<lribntioii adopted in Fig. 71. PI. VI- 
aivJ ^M^»l« -^ : t.' li.i- s^ nvvotry of the true primitive form* 
V\^r. in tho pivscnt case, i*~e have E^A. Dz^C, G-F. 
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*rhe figure denoting, the number of ranges, will be 
)>laced under the letter, to denote decrements proceed«- 
ing from B. It will be placed at one side, or below, to 
denote those proceeding from A ; according as their 
effect respects the triangle A I A, or the triangle AlF. 
It will be placed above or below, for those which pro- 
ceed from G, accQrding as their elfect is produced on 
the first or the second of these triangles. It will be pla« 
ced at one side for the decrements which proceed from F. 
Finally^ it will be placed above, below, or on either side, 
for the decrements that proceed from I, according as their 
effect takes place towards B or towards F. 

The tetrahedron being always regular, when it be- 
comes the primitive form, it will be expressed as in Fig. 
74. PI. VI. To indicate, for example, a decrement by 

5 

three ranges on all the edges, we would write B B ; 
and to indicate a decrement by two ranges upon all the 
angles, we would write A ^A^, as in the case of the regu- 

iar octahedron. 

A simple inspection of Fig. 75. PI. VI is sufficient to 
make us understand the symbols in the case of regular 
iix-sided prisms. The figures are written precisely in 
the manner already described for the four sided prism ; 
to which, therefore, we refer the reader. But it happens 
sometimes that three of the solid angles taken alternately 
are replaced by faces, while ttie intermediate angles re- 
nuuQ untouched. In that case the prism is distinguished 
as in Fig. 76. PI. VII. 

In the rhomboidal dodecahedron. Fig. 77. PI. VII. eacli 
solid angle composed of three planes ma^ be assimilated 
to a summit of the obtuse rhomboid. Hence, it is only 

A a necessary 
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necessary to give letters to one face, as may be seen ifi tir 
figure. 

Hitherto there has been no occasion to use any tjm- 
bola tor the doiiecahedron with triangular faces, bccas< 
it is more natural to substitute in place of it the rhon- 
boiil from which it is derived, and which gives simpler 
laws of det^renient. 

We have still to explain the method of representing t 
jH^uliar case« which sometimes occurs, in some crjttiis, 
where the parts opposite to those which nndergo ce^ 
tain deciemeuts remain untouched, or are modified tgr 
dilfei-eiU laws. This case belongs chiefly to the tovmii- 
line« and it is easy to indicate its peculiarity by meaniof 
len^s. 

For example, in the variety of tonrmaline repreflented 
in Fij*. 79. PL VI I. the primitive form of which is rqirS' 
sented in Fig.TS. PL VII.; the prism, which is nine^ided, 
has &ix of its laces, namely, «, «, Fig. 79. PL VII. produ- 
ivd by tlio subtraction of one range upon the edges D, I)y 
Ki«;.7S. PLVIL and the three others, such as /, by tbesnb- 
traction of two ranges on the three angles r, Fig. 78' 
PLVll. only. Farther, the inferior summit has only threes 
(iwvH parallel to those of the nucleus ; while, on the supe- 
rior summit, the three edges B are replaced each by 8 
laoe )i, M, Fig. 79. PL VII. in consequence of a decrement 
which has not reached its limit. This crystal is repre- 

sented by the following symbol : D« £ P B 3. Toe 

11-0 

• / P n 

I 

c|uautilies £» h indicate, the one that the angles £, Fig-T^* 

1 

IM.VIT. opposite to e undergo no decrement ; theotber, 
I hat the edges parallel to I^ remain equally untoiicbed. 



^ 
k] 
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f these edges underwent a different kw, wliich pro- 
ed, for example, an abstraction of two ranges, the 

1 « « , ^ 

ibol woold hecome D c E P B £. From this, it is 

ious, that it must be understood that the decrements 
resented bj a capital letter accompanied bj anjr fi- 
-e, do not implicitlj include the similar decrements re- 
sented bj a smalt letter of (he same name, or the op- 
ite, that is to say, that B does not implicitly include 

or vice virsa, except when the second letter does not 

er into the symbol with a different figure, or does not 
r the same figure accompanied by a zero. In the first 
e, each of the two letters indicates a decrement which 
peculiar to the edge or angle indicated by it. In the 
9nd case, the zero indicates that the angle or edge to 
tch it exclusively relates undergoes no decrement what- 

1 2 2 

T Thus, in the symbol D e £ P B i, B expres« 

a decrement by one range, which takes place only on 

J edges contiguous to the superior summit A, Fig. 78. 

VII. ; h indicates a decrement by two ranges, which 

ly takes place on the edges contiguous to the inferior 

nmit. The quantities t and £ ought likewise to be 
isidered independent of each other ; the first iudica- 
ig a' decrement of two ranges on the angles t only, 
d the second indicating that no decrement whatever 
kes place upon the angles £, opposite to the prece- 

The foregoing observations have been given in const- 
arable detail, in order to put our readers completely in 
)ssession of the method, and to enable them to make a 

figure 
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figure of a'secondary crystal, merely from the symbol Wt 
presenting the laws of its formation. But to enable any . 
person to read these symbols, and to understand them, . 
much shorter directions would have sufficed. We shall . 
subjoin the following rules, which will be sufficient for 
that purpose, and which will serve as a kind of epitome 
of the preceding observations : 

1. Every vowel employed in the symbol of a crystal 
indicates a solid angle, marked with the same letter in 
the figure which represents the nucleus. Every conso- 
nant indicates the edge which has the same letter in the 
figure. 

2. Each vowel and consonant is accompanied by a fi- 
gure, the value and position of which indicate the law of 
decrement w^hicli the corresponding angle or edge un- 
dergoes. We must except the three consonants P, M,Ti 
each of which, when it appears in the symbol of a crys- 
tal, indicates that the crystal has faces parallel to those 
faces which have the same letters on the figure of thenu* 
cleus. 

3. Each letter contained in the symbol of a crystal, is 
understood, with the figure belonging to it, to apply to 
all the angles or edges which have the same function as i| 
in the figure, and is marked with the same letter. 

4. Every number joined to a letter indicates a decre- 
ment, setting out from the angle or the edge denoted by 
that letter. If the number is a whole number, it indi- 
cates how many ranges in breadth are subtracted, sup^ 
posing each plate to have only the thickness of one mo- 
lecule. If the number is a fraction, the numerator in- 
dicates the number of ranges subtracted in breadth, and 
the denominator the number of ranches subtracted in 
height 
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». According as the number is placed below or above 

letter which it accompanies, it indicates that the de- 
ment descends or ascends, setting out from .the angle 

edge marked bj the letter. If it is placed towards 
I top, and either on the right or the left side of the let- 
*, it indicates a decrement in a lateral direction, either 

the right or to the left of the angle or edge marked hj 
e letter. 

6. When a letter is twice repeated, with the same'num« 
jr placed on two different sides, as *G G^ or G* *G, 
\ A* or A* *A, the two edges, or the two angles 
'hie h it marks, ought to be considered on the figure in 
le same relative positions ; that is to saj, for example, 
lat in the symbol *G G«, the quantity *G indicates the 
Tect of decrement on the ^dge G situated at the left, and 
ae quantity G* the effect of decrement upon the edge 
ituated at the right. 

7. When a letter has the same number both on the 
efl and the right side, as ^G^, it applies equally to all 
be edges G. The same thing holds with the letters 
vhich belong to the angles. 

§. The parenthesis, as for example (OD^ F*), indi- 

cates an intermediate decrement. The letter O indicates, 
in the first place, that the decrement takes place by three 
lunges an the angle O, and that its effect is ascending. 
D^ F* indicate, that for one molecule subtracted along 
tbe edge D, there are two molecules subtracted along the 
edge P. 

9. Every small letter occurring in the symbol of a crys- 
H indicates the angle or the edge diametrically oppo- 
^te to that which has the capital letter of the same 
Aame in the figure, where the small letter is omitted as 

superfluous. 
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superfluous. We must except tbe letter f, which is si- 
ways employed in the rhomboid, and which indicates, 8S< 
cording to the prindple, tbe angle opposite to Ihat wbidi 
bears the letter £. 

10. When a symbol contains two letters of the ssmB 
name, the one large the other small, with different mus- 
bers attached to them, the two opposite edges or angksts 
which these letters belong, are conceived to undergo each 
exclusively the law of decrement indicated by the nunber 
attached to the letter. 

11. Every letter, whether large or small, roarkcd'bys 
number having a zero following it, indicates that the de- 
crement denoted by that number does not take plsce oo { 
the particular edge or angle denoted by the letter. 

7. The Nomenclature of Crystals, 

In the Wernerian Crystallography, the different regu- 
lar forms in general are expressed by short descriptions. 
Hauy, on the contrary, has attempted to designate them 
by names taken from the characters of the forms them- 
selves, or from the properties that result from their struc- 
ture, and from the laws of decrement on which tbejr de- 
pend. In this manner he constructed the following no- 
menclature. 

I. Prtmitioe Forms. 

When a crystallisation has the same figure as the pri- 
mitive nucleus, and is therefore a primitive form, Haov 
designates it, by prefixing to the name of the mineral the 
word primitive ; for example. Primitive Zircon, Primili^^ 
Calcareous-spar^ Primitive fron-pyrites. 

II. 
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II. Secondary Forms. 

These may be considered under the following points of 
lew. 

1. In relation to the nnodifications which the primi- 

tive form exhibits when its planes are associated * 
with those originating from the laws of decre- 
ment. 

2. Secondary forms, considered as purely geometrical 

forms. 

3. In relation to certain planes or edges which are 

remarkable on account of their arrangement or 
position, 

4. In relation to the laws of decrement on which they 

depend. 
&. In relation to their geometrical properties. 
€. Lastly, In relation to certain particular accidental 

circumstances. 

1* Secondary farms y considered in relation to the modifica^ 
Uons tckich the primitive form exhibits, when its planes 
4Krt associated tcitk those resulting f rem the taws of dt» 
ure^nent, 

A crystal is named 

a, Pyramidated (pyramide)^ when the primitive form 
is a prism, and has a pyramid on each extremi- 
ty, with as many planes as the prism has lateral 
planes. Example, Pyramidated apatite, (chaux 
phosphatee pyramidie,) Fig. 130. System of Mi- 
neralogy ». 

and 
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ystem of Mineralogy, edition 1S16. 
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b. Prismated (prLsme) when the primitive foi 

composed of two pyramids joined base to 
and the pyramids separated by a prism, 
amples, Prisftiated zircon (zircon prisme) F 
Syst. Min. and prismated quartz (quartz pri 
Fig. 6©. Syst. Min. 

c. Semi'prismattd (semi-prisme) when only the 

of the edges on the common basis are oblitei 
by lateral planes. Example, Semi-prismated 
phat of lead (plomb sulphate semi^pris 
Fig. 241. Syst. Min. It is an elongated do 
four^sided pyramid, in which the two opp 
edges of the common basis are truncated. 

d. Based (bas^,) when the primitive form is eitt 

double pyramid, or a rhomboid, in whicb 
summits are intercepted by planes perpendic 
to the axis, and which take the place of te 
nal planes. Example, Based sulphur (so 
bas^,) Fig. 150. Syst. Min. It is a do 
four sided pyramid, truncated on the extr 
ties. 
c. Epointe ♦, when all the solid angles of the pi 
tive form are obliterated by single pla 
Example, Radiated zeolite mesotype epo 
It is a four-sided prism, deeply truncated o 
the angles ; or, according to Werner, a \ 
sided prism, acuminated on the extremities 
four planes, the acuminating planes set on 
lateral edges, and both the acuminations a 
truncated. The terms bis-epointe^ tri^epi 
quadri^epointe, are used to express the ai 

I 

♦ I here use the French word epointe, not recollecting any appro 
English term. 
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being intercepted by two, three or four planes. 
Examples : 

Anakime iri-epoinlf. Fig. 79. PI. VI. which is 
a cube acuminated on all the angles with 
three planrs. 
Fer sulphiT^ tjwidri epoinli; which is a cube 
acuminated on all the angles, with three 
planes and the summita of the acuminations 
truncated. 
EmarginatEd, (emargJnee), when every edg;e of the 
primitive form, is intercepted by a plane or facet. 
Ssaniple.F.marginated garnet (grenat emargini',) 
Fig. 58. flyif.Min. It is the garnet dodecahedron, 
truncated on all the edges. When each edge is 
intercepted by two or three small planes, the 
It-rms bi-emarginaled (bis eniargine),and Iri-emar- 
ginaicd (tri-emurgiiie,) are used. Example, Tri- 
emarginateil garnet (grenat tri-emargini,) whicli 
is the rhonibuidal dcidfcahedron bevelled on all 
' llie edges, and Uie bevelling edges truncated. 
. Feri-hcxahedra!, peri octahedral, peri-decahedral, 
and prri-dodecahedra/, ivljen the primitive four- 
aided prism is changed by means of decrements 
into a six, eight, ten or twelve sided ptisms. Crys- 
tab in which the primitive form is a regular six- 
sided piUm, are aho named pcri-dodtmhedral, 
when the six lateral planes are Irunccted. Kx- 
\' wnpkii, Peri-hexahedral blue vitriol or sulphat 
of copper, PI. Ixxii. Fig. 104. Hauv *, which 
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is an oblique four-sided prism, truncated 
obtuse lateral edges: Pcri-octabeiiral blud 
trio] or sulphat of copper, PI Ixxli. Fig ISl 
Hadv, wiiich is tlie oblique four-sided prism 

truncated on all the lateral edges : Peri-decahe' 
dral blue riirio! or sulplist of copper, PI Isiii 
Fig, 100. Haw -, the prism truncated on ihe 
obtuse lateral edges, and bevelled on the acuta 
lateral edges : And peri dodccahedral emerald, 
Fig. 36. Syst. Mill, which is a six-sided prism 
truncated on all tiie lateral edges. 
. A'AoHcnfrf, (raccourci.) when the primitive form ii 
a prism, whose bases are rhombs. In which llic 
lateral edges contiguous to the great diagonal 
are inlercepted by two planes, so that the primi- 
tive form appears to be shortened in the dIrM< 
tion of its length. Example, Shortened hea»j- 
spar, (barj-te sulphat6e raccourcie,) PI. XSXT- 
Fig. 111. Havy. It is an oblique four-HiieJ 
table, very deeply truncated on the acute termi- 
nal edges ; or, according to Werneh, a longisli 
six-sided table. 
. NaTroioed, (retreci,) when the primitive form is a 
prism, whose bases are rhombs, and in which ll»* 
lateral edges contiguous to the small diagonal 
are intercepted by two planes, so that the primi- 
tive form appears to he diminhhed in the direc- 
tion of its breadth. Example, Narrowed heaf J" 
spar, '{baryte sulphate retreeie,) Fig. I-1-2. S^s'' 
Min. which is an oblique four-sided labl* 
deeply truncated on the obtuse terminal edges- 
2. Sccondcti 
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I. Secondary Forma^ considered in than$dtes a$ being pure-i 

ly Geometrical Formsi 

\, Crystal is said to be 

a. Cubical^ (cubique,) wlien it bas the form of the 

cube, but which in this case is always secondary. 
Example, Cubical fluor-spar. 

b. Cuboidatj (cuboide,) when the form varies very 

little from that of the cube, and is very slightly 
oblique. Example, Cuboidal calcareous spar, 
(chaux carbonatee cuboide), PI. XXIII. Fig. 7. 
Hauy. 

c. Telrahedral, (tetraedre,) when the crystal has the 

regular tetrahedron as a secondary form. Ex- 
ample, Tetrahedral blende, (zinc sulphur^ te- 
traedre). 

^ Octahedral^ (octaedre,) when it has the octahedron 
as a secondary form. Example, Octahedral 
rock-salt 

t Prismatic^ (prismatique,) when it has the shape of 
a straight or an oblique prism, in which the late- 
ral planes are inclined to each other, under 
angles of 120^. Example, Prismatic calcareous 
spar, (chaux carbonatee prismatique, PL XXIV. 
Fig 14. Hauy,) and prismatic felspar, (feldspath 
prismatique,) Fig. 93. Syat. Min. 

/. Dodecahedralf (dodecaedre,) when its surface con« 
sists of twelve three-sided, four-sided, or five- 
sided planes, all of which are either equal and si- 
milar, or differ only in having two kinds of 
angles. Examples, 

a. With 
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a. With twelve tliree-sided planes, (the doullt 

six-sided pyramid,) viz. roctcrystal. Fig, 67. 
%si. Mil. 

b. With twelve rliomboidal orfoureided planeig U 

in tlie garnet tlodtfchnliedron. £^xampie, Do- 
decahedral garnet. Fig, 50. Si/it. Min. 

c. With four six-sided, and eight four-sided planK, 

which is the four-sided prism acuminated od 
both extremities, with four planes, which ire 
set on the lateral edges. Example, Dodecs- 
hedral hyacinth. Fig. 6. St/nt. Min. 
A. With twelve five-sideJ planes ; the dodcca!l^ 
dron of VVerner. Example, Dodecahedrtl 
common iron-pyrites. Fig. ISG. Sj/tt. Mk 
g. Icosahedra[, (icosahedre,) when its surface consists 
of twenty triangles, of which twelve arc isoscfl&s 
and eight equilateral. Example, Icosaliedral 
common iron pyrites. Fig 192. ,%*(. Min. 
h. Trapezoidal, when its surlkce consists of twenty 
four equal and similar trapeziumi^: it is tbc 
double eight-sided pyramid, acuminated on bol!i 
estreuiities witli four planes, which are set on 
the alternate lateral edges. Example, Trapezoi- 
dal garnet (grenet trapezoidal). Fig. 57. Synl 
Min. 
1. Tria-ctinlrahf<}raI{tna-coT]tTaiiAn), when its surface 
consists of thirty rhombs ; it is the cube, '" 
which each angle is so deeply acuminated w'tlt 
tliree planes, which are set on the lateral edfiW- 
that the lateral planes, and also the ac'uni inn ting 
planes, appear an rhombs. Example, Tri-coiitra- 
heilral 
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hedral common iron-pyritcs, (fer sulphur^ tri- 
contaedre). Fig. 194.- ftyst, Min. 

Enneaamtrakedral (ennrfacontraidre), when its sur- 
face consists of ninety fac€». £xample, Ennea- 
contahedral vesuvian (idocrase enne&contraedre), 
PI. xlvii. Fig. 74. Haut. 

Bi-rhomboidaU when its surface consits of twelve 
planes, which being taken six and six, and con- 
ceived to be elongated until they intersect, afford 
two different rhomboids: it isr according to the 
Wemerian view, an acnt^ ^louble three sided py- 
ramid, in which the lateral platiesf of tbe one are 
set on th« lateral edges of the other, and acumi- 
nated on both extremities by three planes, which 
are set on the lateral edges. Example, Bi- 
rfaomboidal calcareous s^r, (chaux carbonatee 
bi-rhomboidal), PI. xxir. Fig IS. ITavy. 

We say in the same sense tri rhomboid^ ; this, in 
the Wernerian Crystallography, is a double six- 
sided pyramid, with alternateljr broad and nar- 
row lateral planes, in which the broad planes of 
the one are so set on the narrow planes of the 
other ; the planes pass beyond the common base, 
and the pyramid is acuminated on the extremities 
with three planes, which are set on the smaller 
lateral planes. Example, Tri-rhomboidal calca- 
reous-spar, (chaux carbonatee tri-rhomboidal). 
PI. XXV. Fig. 27. Hauv. 

. Bufarm^ truform (bi-forme, tri-forme), when, it 
contains a combination of two or three remark- 
able forms, such as the cube, the rhomboid, the 
•ctahedron, the regular siix-sided prism, &c. 

Example, 
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Example, Trl-form alum (alumiiie snip 
foriue),Pl. xxxix.Fig 162. Hauv. Itii 
four-sided pyramid, deeply truncated ( 
edges and angles, in which the truocati 
on the edges originate from the garnet i 
dron, the truncations on the angles^ 
cube, and the lateral planes from I 
dron. 

n. Cubo-octahedral, cubo-dodecahedral, ctiho-lt 
when it contains a combination of the t 
indicated by these terms. Examples, C 
hedral fluor-spar, which is the middle e 
tween the cube and the octahedron in 1 
Fig. 136. Si/si. Mill. Cubo-dodecaha 
Uion iron-pyrites, Fig. 1S5. St/st. J 
the cubo- tetrahedral grey copper-ore, \ 
simple three-sided pyramid, deeply trnj 
all the edges, as Fig. 1G4. S\)sl. Mitt. 

o. Trapezian, when its lateral surfaces const 
pezia, which lie in two rows, between \ 
as in trapezian heavy-spar (baryte sulpl 
pezienne). Fig. 140. .V»/s(. Min. It 
angular four-sided table, bevelled on | 
mities, where the bevelling planes dl 
zium-s. 

jj. Di-Mrakedrul, that is to say, twicf 
when it represents s four-sided prism, 
on the estremitteii. Example, Di-i 
tremolite, (grammatite di-tetraedre), . 
Fig. 314. HiiiY. 

f . Di hexahedral (di-hexahedre), when it b » 
prismj having three planes on the < 
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Example, Dihexahedral felspar (feldspath di- 
bexaedre). Fig. 95. Si/sL Min, winch b a broad 
six-sided prism, bevelled on the extremities, the 
bevelling planes set on two opposite lateral edges, 
-and on each of the extremities, one of the angles, 
(formed by the meeting of the bevelling planes 
iiTTith the lateral edges, and on which they are set, 
; truncated, 

^e same sense we say, di-oclakedral, di'decaliedral, 
f.fit di-dodecalifdral. Example.Di -octahedral topaz, 
I'ig. 30. St/sl. Min.; di-decahedral felspar ; di-do- 
■ decahedral asparagus- stone. Fig. 131. Syst. Min. 
which is a six sided prism, truncated on the la- 
teral edges, and acuminated on the extremities 
with six planes. 
^-hniahedi-al, telra-hexah edra l,penta-hexakedral,anti 
hepla-hexahedral, (tri.hexaedre, tetra-liexaedre, 
penta-hesaedre.hepta-hexaedre), when its surface 
consists of three, four, five, or seven ranges of 
1 planes, disposed six and six above each other. Ex- 
amples, Tri-hexahedral nitrate of potash, I'l. 3S. 
Fig. 142. Hauy ; which is a six-sided prism, 
acuminated on both extremities with six planes : 
penta- hex ail edra 1 amethyst, Fig. 65. Synt. Min. 
which is a six sided prism, acuminated on both 
extremities with six planes, which are set on the 
lateral planes, and the edges between the acumi- 
nating and lateral planes truncated : hepta-hexa- 
hedral artificial nitrate of potasli, ,P1. xxxviii. 
Fig. 144. Hauv. which is a six-sided prism, a- 
cuminated on both extremities with six planes, 
which are set on the lateral planes, and the edges 
between 
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betwren the acuminating anil Utera] pUt 
veiled. 

In ihe same sense we use lUe terms in'-ocL,hedrd 
iri iudecahedial ; tlius, tii octal) odraJ suiplu 
of lead, ri Ixx. Fig. 76. lUtr, which is. i 
four-aidej pyramid, very nuifh elongated, ibi 
edges of llie cummon base truncated, the angle 
on it very dteply bevelled, Hie bevelling plane 
set on tiie lateral edges, and llie hevelliDg edgf! 
again deeply truncated, so that the crystal, view- 
ed in this way, conslits of three rows ofplatin, 
of wliich each row contains eight planes :il 
may lie more convenicntlv described as an oblique 
four-aided prism : Tri dudecaliedml rL>d silver- 
ore, n. LXV. Fig. ]<>. IIauy. It is a sis sided 
prism, acuminated on tite extremities with llir^E 
planer, anil truncated on all the edges. 

*. Bi-gcminaUd (bi-gemine), when it exhibits a com 
bination of four forms, which, taken two anc 
two, arc of the same species, such as the higemi- 
nated calcareous spar (chatix carbonatee bi-gi"' 
minte), I'l. xxvii. Fig. 49. H*iiv ; wbich »: 
an acute double six-sided pyramid, in which tin 
lateral planes of the one are set obliquely on Ibi 
lateral planes of the other, the angles oa tin 
common base truncated, and flatly acumlnatei 
on the extremities with three planes, which sr 
set on the alternate lateral edges in an iincaii 
formuble manner, and the edges which the act 
minating planes matte with the lateral plane 
truncated. It is a combination of two rhomboit 
sod two dodecahedrons. 

I. Jn^*' 
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Jt. Aikphi-hexahtdral (amphi-hexadre), that is to say, 
hexahedral in two senses, because by viewing 
the planes in two different directions, we obt^un 
two six-sided surfaces, such as the amphi-hexa. 
hedral axinite (axinite amphi-hexaedre), PI. 51. 
Fig, 107: Hauv, winch is a rhomboid truncated in 
two opposite acute lateral edges, and also trunca- 
ted on two of the diagonally opposite edges form- 
ed by the meeting of these truncating planes with 
' the lateral planes 

n. Sex-decimal (sex -decimal), when the planes that 
l>elong to the prism or the middle part of it, and 
those which belong to the two summits, are the 
one six, and the other ten in number, or vice 
versa. Example, sex-decimal felspar, PL 49. 
Fig. 86. Hauy, which is a six-sided prism, with 
' five alterating planes on eadi extremity. 

In the same manner, we say, octo-decimaU sex-duodecimal^ 
octo^-duodecvnal^ and deci- duodecimal. Examples, 
Oeto-decimal artificial blue vitriol, PI. 73. Fig. 
109, Hauy, which is an oblique four-sided 
prism, deeply truncated on the obtuse lateral 
edges, slightly truncated on the acute lateral 
edges, bevelled in the two diagonally opposite 
edges formed by the acuter lateral edges with tlie 
terminal planes, and truncated on the other two : 
Octo-duodecimal artificial bluje vitriol, PL 73. 
Fig. 113. Hauv; the preceding crystallisation, 
in which the edges between one bevelling plane 
and the terminal plane are again JieyeHed, so 
that there are on this place five small altering 
planes : Sex-duodecimal calcareous-spar, PI. 25. 

C c Fig.2?, 
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Haut ; which is a very acute double siz-iidcd 
pjramidy with unconformable alternatdj obtme 
and acute, lateral edges, the lateral planes of the 
one set obliquely on the lateral planes of the 
other, and acuminated on both extremities with 
three planes^ which are set on the acuter lateral 
edges ; Deci-duodecimal felspar^ Fig. 97. 

X* Peri-polygonal (peri-polygone), when the prism has 
a great number of lateral planes, such as the pe- 
ri polygonal tourmaline, PL liiL Fig. 187. Haut; 
which is a three-sided prism, bevelled on tbe Is- 
teral edges, the bevelling edges truncated, and 
the twelve edges formed in this way again trun- 
cated- 

y. Polysynthetic (surcompos^,) when the form is f erjf 
complicated, as in the polysynthetic tourmaline 
(tourmaline surcompos^), PI. liit. Fig. 126. 
Haut ; which is a three-sided prism,. beYeOed 
on the terminal edges, the bevelling edges trun- 
cated ; and acuminated on the one extremity 
with thre planes, on the other with six different 
kinds of planes, which together amount to nine- 
teen. 

9. Ant:'enneahedral (antienneadre), when there arc 
nine planes on the two opposite extremities of 
the crystal. This name belongs to a variety of 
tourmaline. Fig. 42. »'^y*t, Min. in which there 
are nine alterating planes on each extremity, an^ 
the prism has twelve sides, in place of nine, tb* 
usual number. 

a a. Prosauuakedrm 
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it'o. Proiemuakedral (prosenneadre) ; that is to saj^ 
having nine faces on two adjacent parts, as in 
the prosenneahednd tourmaline, I'ig. 41. Sysi. 
Mm. ; in which the pilsni has nine sides, and 
one of the extremities nine planes, and the other 
only three. 

& 6. Mecurrent (recurrent), if, on reckoning the planes 
of the crystal in circular ranges from one end to 
the other, we have two numbers that succeed 
each other several times, as 4^ 8, 4, 8, 4^ as in re- 
current tinstone (etain oxyd(£ recurrent), Fig.253« 
S^ifai. Min. which may be described, as a rectan^^ 
gular foiir-sided prisn^, acuminated on the extre- 
mities with four planes, which are set on the la- 
teral edg^s,' and the eight edges formed by the 
acuminating and lateral planes truncated. 

t c. Equidiffertnt (equidiiferant), when the numbers 
which designate the faces of the prism, and those 
of the two extremities, which in this case diSet 
• from each other, form the beginning of an arith- 
metical progression, as 6, 4, 2. Example, £qui- 
difierent basaltic hornblende. Fig. 110. Syat 
Min. ; which is a six sided prism, acuminated on 
one extremity with four planes, on the other be- 
velled. 

i d. Convergent (convergent), when in the preceding 
case the series converges rapidly, as 15, 9, 3. Ex- 
ample, Converging tourmaline, PI. lii. Fig. 124. 
Hauy ; which is a nine-sided prism, having fif. 
teen planes on the one extremity,- and on the 
other only three. 

ee. Unequal 
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e e> Unequal (impair), when the numbers whifch deslg* 
Date the planes of the prism, and the planes of 
the two summits, which are sensibly different 
from each other, are all three unequal,' without 
forming a progression. Example, Unequal toor- 
malino (tourmaline impair). Fig. 44. which is b 
nine sided prism, having seven alterating pltnes 
on the one extremity, and three on the otiier. 

//. jH^/>er-oap/rf^ (hyper-oxyde) ; that is to say, un- 
commonly acute, as in the variety of calcareous- 
% spar, which consists of two rhomboids, of whiclr 

the one is acute and inverted,' and the odier modi 
more acute, PL xxv. Fig. SO. Haut. 

^g. Spheroidal (sphermdal), when its surface con- 
sists of forty-eight convex faces, as in the dia- 
mond. 

h h, Plano-eonvex (plano-convexe), when the faces are 
partly straight and partly uneven, as in the dia- 
mond. 



3. Sectmdary Forms considered in relatitm to ceriaii^ 
Planes or certain Edges^ which are rtmarkabkfor 
their arrangement or position. 

A Crystal is said to be 

a. AUematey (alterne), when it has upon its upper and 
under parts, faces that alternate with each other» 
but which correspond on both sides. Exampl^' 
Alternate rock crystal (quartz alterne), which '^ 
a six-sided prism, acuminated on both extren^^' 



Zne 



OF MINERALS. 205 

ties with six planes, which are alternately small 
and Urge, and conformable. 

isalieriiale (bisalterne), when, as in the preceding 
instance, an alternation takes place, not only 
among the faces of one and the same part, but 
also among those of the two parts. Exam- 
ples, Bis alternate rock-crystal (quartz bUalterne), 
which is the preceding figure, but in which the 
larger end smaller acuminating planes alternate 
in an unconformable manner ; Bisalternate cal- 
careous-spar (chaux carbonatee bisalterne, PI. 
XXV. Fig. 23. Hagv), which is an acute double 
six-aided pyramid, with unconformable and al- 
ternate obtuse and acute lateral edges, the late- 
ral planes of the one set obliquely on the lateral 
planes of the other, so that the edge of the com. 
mon basis forms a zigzag line ; deeply truncated 
on the angles of the common base, and in such 
a manner, that the acute angles of the trapezoidal 
truncating planes, rest on the alternate acute la-, 
teral edges, and consequently are .ilternately 
turned towards the upper and under extremitj' 
of the pyramid. 

«■ Bihisalternale (bi bis alt erne), when there are two 
rows of bisalternate planes on each side, as in 
the bibi sal tern ate cinnabar, PI. Ixv. Fig. 28. 
Hauy. 

d. Jnnular or ring-shaped (annulaire), when a six- 
sided prism has six marginal faces or facets, 
disposed In a circular manner around each 
base. Examples, Annular emerald (emeraude 
annulaire), Fig. 38. S^st. Mm. ; annular tinstone 
(etain oxyd6 annulaire), which is a four-sided 
prism, truncated on all the edges and angles. 
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SO that it appears like an eigbt-iided prtvn 
truucated on the terminal edges. 

e. MotKintic (moDostique), when a prism witb h ie- 

lerminate number of lateral planes, has a row of 
facets around each base, differing in number 
from those of the lateral planer, and all of whicb 
may be either on the terminal edges, or some on 
the terminal edges, and others on the angled. 
Example, Monostic topaz (topaz monostique), 
Fig. 31. Syai. A/in.*which is a slightly oblique 
eight-sided prism, in which two and two lateral 
planes meet under verj obtuse angles ; sllgbtlr 
truncated on lite foQr terminal edges, formed I) 
these lateral planes, and deeply truncated on tht 
. acute angles. 

f. Ditlic (diatique), when in a similar prism to tht 

preceding, two rows ol' facets are arranged arounit 
each base. Example, Distic topaz (topaz di>- 
tique, PI. xli*. fig. 41. Hauy, which is tbe \ik- 
ceding eight-sided prism, In whicb the termini' 
edgei, in place of being truncated, are hevellnl, 
and the angles which the truncating planes of the 
acuter angles make with the acuter edges, ■!» 
slightly truncated. 

g. Suidislic (subdistique), wlieu among the taCils 

which are disposed in the same row arouud estli 
base, there are two surmounted by a new faret, 
which is as it were the rudiment of a secoi ' 
row. Example, Subdistic crysolite, (krisolit^u: 
distique), Fig. 121. Syst. Min. which is a icr- 
broad four-sided prism, acuminated on botb ei- 
tremities with four planes, which are set on the 
lateral planes i the apex of the acumination 
itUcf) 
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iffhich terminates in a liae, truncated ; also the la- 
teral and acuminating edges, and the edges be- 
rtween tbe small acuminatiog plane*, and the 
(truncating planes of the acuminatlon, 
*lagikedral or diagonal planed (plagiedre), when it 
■lias facets which are situated obliquely. Exam- 
fjdcs, Plagihedral or diagonal planed rock-crystal, 
•(quartz plagiedre), Fig, 69 Syst. Miu. which is 
A six sided prism, acuminated on both exlremt- 
lies with sis planes, which are set on the lateral 
fdanes, truncated on all the angles, and the tra- 
>{iezoidal truncating planes set on obliquely. 
^ymmelrieal (dissimilaire), when two ranges of 
facets titiiated one above another, on each extre- 
mity, exhibit a want of symmetry. Example, 
■Unsymmetrical topaz (topaze dissimilaire), PL 
-jUv. Fig, lli. Hauy, which is the distic topaz, 
'ith this difference, that the second slight trun- 
icetioos of the angles are wanting; but in place of 
them the edges formed by the meeting of the 
ilarger truncating planes of the acute angles with 
(the bevelling planes, are slightly truncated. 
^adreovframed, when it has facets which form 
«kinds of frames or squares around the planes of 
>« more simple form already existing in the same 
Lfipecies. Example, Framed or squared fluor-spar 
p(chaux fluatee encadre). Fig. 138. Syat. Min. 
.which is a cube truncated or bevelled on all its 
.edges. 

'iunt-eigtd (prominule), when its 'edges are very 
■obtuse. Example, Flat-edged selenite (chaux sul- 
iphat^ promjnuk-), PI. xxxiv. Fig. 99. Haut. ; 
iVliich is a twin^crystal, under the fonn of an 
eight- 
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eig1>t-sidc<d prism, acnintnatcd with four plann, 
but ol' which two and two meet under sucli oliln« 
anglf^s, that the edges are scarcely discerniUf, . 
and the acumination hastheajipearanceof amen 
bevelment. 

m. Zoned (zonaire), when a row of facets is arranged 
around the middle part, thus forming a kind of 
zone or girdle. Esample, Zoned calcareous- spu 
(cbaux carhonatt-e zonaire). I'l. xxvi. Fig 3fl, 
Hauv, which is an acute double three-sided py- 
ramid, in which the lateral planes of the one an 
Bet on the lateral edges of the other; the edge of 
the common hasis truncated, and theanglemf 
the basis bevelled. 

n. Apnphanoun (apophane), when certain faces or 
edges offer some indications which assist lis In 
determining the position of the primitive nueleusi 
which otherwise would be detected with difficul- 
ty, or even for determining either the directlnn 
or the measure of the decrements. Eiainpks 
Apophanous felspar (feldspath apophane), 1'' 
xlix. Fig. 89. which is the didecahedral varid; 
of felspar, without the truncation and the anglw 
between the bevelling planes and the lateral edge!. 
but truncated on the edges of the bevelmenl 
These last-mentioned truncating planei art in- 
clined to one of the bevelling planes under aie*'' 
angle, than to the other, which leads to the re- 
mark, that the first bevelling plane belongs'" 
the primitive nucleus, which otherwise woul'J 
have been difficuU to determine, on account ol 
the nearly equal inclination of the two beveHi^S 
planes: Apophanous red silver-ore (argent 

limonii 
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limonie sulphure apoptiane), PI. Ixiv. Fig. 13, 
Hauv, which is a very acute double six-&ided 
pyramid, with unconformable alternating obtuse 
and acute lateral edges ; the lateral planes of 
the one set obliquely on the lateral planes of the 
other, and llatly acuminated on the extremities 
with six planes which are set on tlie laleral 
planes. The edge of the common base, and the 
ncuminating edges, corre8|»ond to the edges of 
the primitive rhomboid, by which the structure is 
revealed to the eye. Apopbanous grey copper- 
ore (cuivre gris apophane), PI. Ixxv. Fig. 85, 
wbidi is a simple tliree-sided pyramid, bevelled 
on all the edges, and acuminated on all the 
angles with three planes, which are let on the la- 
teral planes: The bevelling and acuminating 
planes point out the decrements. 

Blunted (emoussc), when it has facets which trun- 
cate certain parts of the crystal, tvhich otherwise 
would be more prominent than the others. Ex- 
ample?, Blunted calcareous-spar (chaux carbona- 
te emousst), PI. xxvi. Fig. 40. which is the bis- 
alternate variety of calcareous spar, truncated on 
the acuter edges, by which the acute angle of the 
truncating planes on the angles of the common 
base is obliterated. Blunted axinite, PI. li. Fig. 
111. Hauy, which is the amphi-hexahedral va- 
riety of axinite, in which the two diagonally op- 
|>osite edges, which the truncating planes of the 
acute edges form with the latcrul plane, are be- 
velled. 

ConlracUd (contracte), the name given to a dode- 

cahedral variety of calcareous -spar, PI. xxiv. 

Dd Fi«. 
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fig. SO- Hady, in which llie base of 
tfPDie pentagons experience a kind ol' 
tion. in (.onsecpieDce of llie inclination of thi 
ti;nii ]>lanes. It is u six<si(!ed prism, flatly .^l 
ininatcd on the extremities, with tbree pbi.t 
wliicli are set on tlie alternate lateral planes m 
an unconibrmable manner. The lateral pkmei 
towards the ends of tlie crystal, where thejare 
without acuminating planes and alterDatiDg, aie 
broader, and somewhat inclined tuwards eadi 
other, and llic acuminating planes are thereby 
somewhat diminisbed in size. 

0. Dilaltd (dilatt;), the name given to a rariel^ ' 
dodecahedral calcareous- spar, PI. xxiv. Fig. i! 
Hauv, in which the bases of the extreme peula 
goua are in some degree enlarged by the inclina- 
tion of the lateral planes. It is ibe preceding 
■ figure in which the lateral planes at the eiiii> 
where the acuminating planes rest upon them, 
are broader, and incline together, by which thf 
acuminating planes arc shortened. 

jj. Jeule-ang-«/ar(acutanglc), the name given lo a pris- 
matic variety of calcareous- spar, PI. xxvi, rig.3^' 
Hauy, in which the angles are replaced bjfic^i- 
which form very acute triangles. It is a sis- 
sided prbm, truncated on the angles ; the trun- 
cating planes extend far down otv the ]ster>l 
edges, and are there very acute. 

'/. Ititptrfectty facetted oT defecliie (defective), the nanW 
given to a variety of boracitc, in which lour of 
the angles of the primitive form are obliterated 
by facets, whilst the opposite angles remain'"'' 
touched, so tliat there aurises a certain degrfi^ "' 
imperftctioJi. 
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fimperfection, PL xxxiii. Fig. 92. Hauy, wbich 
is a cube deeply truncated on all the edges, and 
V on the alternate angles. 
r. Superabundant (surabondante), the name given to 
another variety of boracite, where there are four 
Acets, in place of each of the angles which were 
untouched in 4he former figures, so that there is 
a kind of superabundance in place of a deficien- 
cy, PL xxxiii. Fig. 93. Hauy. It is a cube 
deeply truncated oh all the edges, feebly trunca- 
ted on the alternate angles, but the other four 
angles are acuminated with three narrow planes, 
which are set on the lateral planes, and the apices 
of the acumination are again truncated. 

Seoindary farms^ considered in relation io tie JLaua of 
Decrement from which they originate* 

A crystal is named 

a. Unitary (unitaire), when it experiences only a 
single decrement by one row. For example, the 
very acute double six-sided pyramid of sapphire. 
Fig. 25. SysL Min, If ^;here are three or four 
decrements by one row, we say bisunitary^ triuni- 
tary, quadriunilary. Examples, Bisunitary, cal- 
careous-spar, PI. x;xiv. Fig. 17. Hauy; Triuni- 
.tary (triunitaire) chrysolite. Fig. 119. Syst. 
Min, 

J>. Binary (binair^), hihinary (bibinaire), tribinary 
(tribinaire), &c. when it experiences one, two, 
or three decrements by two rows. Examples, 
Binary calcareous spar, PL xxiv. Fig. 11. Hauy. 
Sibinarj cc^lcareous-spar, PL xxv* Fig. 26. Hauy. 

c. Ternary^ 
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c. Tamaty (ternaire,) Bitemary (biternaire,) k^ 
when it experiences one, two, or thr^e decre- 
ments by three rows. 

^. Unibinary (unibinaire), when two decrements oc- 
cur, the one by one row, and the other by two 
rows. Unitemary (unitemaire), when there is 
one by one row, the other by three rows. A'no- 
ternary (binoternaire), when there is one by two, 
and the other by three rows. Examples, Uniter- 
nary calcareous-spar, and Binotemary calcare- 
ous-spar. 
The nomenclature in all the preceding and follow* 
ing expressions has no reference to the planes 
which are parallel with thbse of the primitive 
nucleus, which exist most frequently in the se- 
condary crystal. Among the forms in which the 
nucleus is entirely concealed, some bare names 
borrowed from different considerations; and 
those which remain are so few in number, that 
Hauy thought it unnecessary to complicate the 
language, by employing a particular designation 
for them. In order to avoid confounding toge- 
ther those words that express the decrements 
with those that indicate the number of planes; 
the former have their termination in hedral, as 
dodecahedral, or in a/, as octagonal, whereas the 
others end in ary. 

e. Equivalent (equivalent^ when the exponent which 
expresses one decrement, is equal to the sum of 
%he exponents of the other decrements. 
Example, Equivalent calcareous spar, 

2 

^ ^^ PL XXV. Fig. 28. Hauy. 

c g 

f. Subtractive 
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Subtraeiive (soustractif ), when the exponent in re- 
lation to one decrement is less by one than this 
sum of those that indicate the others. Example, 

Subtractive calcareous spar, c DB, PL xxvi. f. 37. 

9 

c r t. 
Additive (additif), when the exponent of the one de- 
crement is greater by one than the sum of the ex- 
ponents of the others. Example, additive straight 

..».n„h..v,..p.r.»;'H"H44| 

PL xxxvL Fig. 1 17. Hauy. 

Progressive (progressif), when the exponents form 
the beginning of an arithmetical series, as 
1, 2, 3. Example, Progressive calcareous spar, 

E^ 'E D e, PL xxvii. Fig. 41. Hauy. 
frm 

Interrupted or disjunctive (disjoint), when the decre- 
ments make a sudden spring, as from 1 to 4 or 

6. Example, Disjunctive red- silver- ore, DPBB, 

PL Ixv. Fig. 22. n P I c 

. Partial (partial), when one part remainis without 
decrements, while other similarly situatedparts ex- 
perience decrements. Example, Partial tin-white 

cobalt-ore, B E* *EM^ p, j^^jjj ^ ,gy jj^^^ 

c r M 

Semidouble (soudouble^, when the exponent which 
belongs to one decrement, amounts to half the 
sum of the other decrements. Example, Semi- 

, , , ■ M« G« G' BEP, til r «. ^n 
double topaz, jj ^ ^ ^ ^ p* PL xliv. Fig. 40. 

Hauy. 
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In the same manner we say, Samirijrie {soatripkjt 
Stndquadruple (souquadniple), &c. 
fXi. Dmibling (doublant), tripling (triplant), qwiibi- 
pling (quadriplant), when one of the exponenti 
is repeated two, three, or four times, in a series 
which otherwise would hare been regular. Ex- 
amples, Doubling crjsolite (peridot doublant). 

M^ GG« *GG* TCABP „. .^^ ^ . ^. 
U .B z TdekP ^'S- 123. Syst. Mm. 

Quadrupling crysolite^ (peridot quadruplant), 
MG «GG« TCAB BP «. „, « u 

n. Identic or identical (identique), when the exp 
nents of two simple jdecren^ents are equal to the 
members of a fraction, which expresses a third 
and mixed decrement* Example, Identical fftf 
copper- ore, 

5 5 2 

PBBA^ A^ A^ A ^ pj j^^j Pig 89 

V I ^ ^ r 

p. Isonomous (isonome), that is to say, equalUi/ of 
laws ; when the exponents which indicate the 
decrements on the edges, are equal fo each other, 
and also those which indicate the decrements id 
the angles. Example, Isonomous artificial blue 
vitriol, 

T if ^ ^' II' ^^i PI. Ixxiii. Fig. 108. 
r M n TP sy w ** 

Haut. 
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Mix€d (mixte), when the form xetults from a 
single mixed decrement. Example, Mixed sap* 

phire B PI. xliL Ffg. 22. Haxjy. 
n 

Pantogenous (pantogene), that is to say, which de- 
rives its form from all parts of the crystal^ when 
every edge and angle suffers a decrement. Ex^ 
ample, Pantogenous heavy-spar, 

iQi Ml Hi AEBP ^1 • i? i,o XT 

1 -k/r ^ T>' PI* xxxvi« f. 118. Hauy. 

Bifenms (biferfe), when every angle anrf edge suf- 
fers two decrements. £x!am'ple, Bifei'ous grey 
copper-ore. 

PBBBBA- A« A^ A^ 
Pi/' /« o 1 e 

Surrounded Qsato\xr€)y when the decrements occur 
on all the edges and solid angles around the com- 
ikion basis of a prismatic nucleus. Example, 
Surrounded (entoure) celestine, 

Opposite (opposite), when one decrement is made 
by one row, and another is intermediate.' Ex- 
ample, Opposite tinstone, 

M ( A*Bi B5 JB*, PL Ixii. f. 183. Hauy. 
m\ z / 

. Synoptic (synoptique), when fhe laws of decrement 
which occur in ail the other Crystals of the same 
speciesj or at least in the greater number of 

them^ 
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iheiDi are united ip this crystal. Example, Sj- 
noptic felspar. 

G« G* M« HTiilP^M* I pj^j, fig go. 

Z xr M zT xyqPnnoo 

X. Retrograde (retrograde), the name giten to a ra- 
Hety of calcareous-spar, whose sjmbol or formil- 

contains two mixed decrements, 



la is /fe *B ) 



e 

which are of such a. nature, that the resulting 
faces seem to retrograde, bj throwing themselves 
backward on the side of the axb opposite to that 
which looks towards the face on which they ori- 
ginate. 
y. Ascending (ascendant), when all the laws of decre- 
ment have an ascending course, in departing from 
the angles or lower edges of a rhomboidal nu- 
cleus. Example, Ascending calcareous spar, 

, PI. xxvii. Fiff. 44. 

cmn o 

6. Secondary Forms y considered in relation to their Geowf- 

trical Properties. 

A crystal is named 

a. Equiangular (isogone), when planes occurring on 

differently situated places, form among them- 
selves equal angles. Example, Equiangular 
chrysoberyl, PI. xliii. Fig 2S. Hauy. 

b. Anamorpkic (anamorphique,) that is to saj intert" 

ed skapcy when we cannot give it the most natU' 

nd position without the nucleus appearing as i^ 

were 
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"ttete reversed. Example, Anamorphic stUbite 
or foliated zeolite. Fig. 76. Syxt. Mia. When 
we view tliis crystal ss an unequianguJar six- 
sided prism, Inincateil on llie angles of the two 
most olitu^e lateral edges, the sbape of its nu- 
cleus, ill comparison with the position it has In 
the dodecahedral variety of stilbitCi appears re- 
versed. 

I. Rkombiferou3 (rliombifcre,) when certain planei 
are true rhombs, although, from the manner in 
which they are cut by the neighbouring planes, 
they at first sight appear to have no symmetri' 
cal figure. Example, the Ilhombiferous rock- 
crystal. Fig, 68. Sj/st. Min. which is a six-sided 
prism, acuminated on both extremities with six 
planes, which are set tm the lateral planes, and 
slightly truncated on the alternate angles ; the 
truncating planes are rhombs. 
. Eqidaxe (equiaxe,) when it iia* the shape of a 
rhomboid, in which the axis is equal to that of 
the primitive rhomboid. Example, the Equiaxe 
cal careouB- spar, PI. xxiii. Fig. 2. Hauy, which 
is a very flat double three-sided pyramid, or it 
may also be viewed as a very flat rliombos, in 
which the axis is equal to that of the included 
nucleus. 

t. Inverse or inverted (inverse,) when it has the form 
of a rhomboid, the solid angles of which are 
equal to the plane angles of the primitive rhom- 
boid, and vice versa. Example, Inverted calca- 
reous-spar, PI. xxiii. Fig. 31. Hauv, 

f. MetOilalic (metastatique,) that is to say Iranafer- 
rtd, when its plane angles and solid angles are . 
£ e (he 
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the laroe as those of the nucleus, and are ilii." 
transported to the secondary Ibrm. Kxample.Mi 
tastatic calcareous-apar, PI xsiii. Fig. 4. H.tui 
which U an acute double six-^ided p^amid, ivlih 
unconformable and alternating acuter and obtu 
«er lati-ral edges ; the lateral planes of the oni; 
set obliiiuf'ly on the lateral planes of the other, 
so that the edge of the common base forms a zig- 
zag line. The obtuse angle formed by the wlges 
of the common base and the acitter lateral edges, 
is equal to the obtuse angle of the primitive 
rhomboid. The acuter lateral edges are equal to 
the lateral edges of the nucleus that lie in one 
and the same apex. These two angles, there- 
fore, are as it were transported from the pricii- 
tive nucleus upon the secondary crystal. 

g. Contrasling I contrastant,) when it has the form of 
a very acute rhomboid, in which there is an in- 
version of angles similar to that which lakes 
place in the inBerae. exhibiting a kind of contrast, 
because it in so far resembles iji another part 
a very obtuse rhomboid, Examplo, Contractu 
calcareous- spar, I'l sxiii. Fig. 5. Hai 

A. Fixed-angular (persistant.) is the name of a v 
ty of calcarcDus-spar, in which certain planes tt 
BO cut by the neighbouring planes, that their an- 
gle? retain the same magnitude, which they wool*! 
otherwise have had, only that the respective pc»- 
hitions of these angles arc changed. Example, Fi^- 
ed-angular (persistant) calcareous- spar. PI, sx-v. 
Fig. 29, Hauy, which is a six-sided prism very 
acutely acuminated on both cxtretuitief, «f th 
tfareft planes, which are get on the »iteniate late- 



les iB^^ 
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ral fdaoes in an unconformable manner*, and the 
«iunmits of the acuminations deeply truncated. 
The angles of the acurainatiiig planes are equal 
to the angles of the rhombus of the mverse varie- 
ty, and the angles of this latter variety have also 
remained, notwithstanding the change of form it 
has experienced by new or alterating planes. 

L Analogic (analogique,) when its form exhibits ma- 
ny remarkable analogies. P sample. Analogic 
calcareous-spar, PL xxvi. Fig. 34. Hauy, which 
is a very acute double six-sided pyramid, in 
which the lateral planes of the one are set 
obliquely on the lateral planes of the other, and 
the zigzag edge of the common base so deeply 
truncated, that the truncating planes touch each 
other, and also the acuminating planes, in a point, 
and very flatly acuminated on the extremities 
with three planes, which are set on the alternate 
lateral edges, 

|r. Paradoxical (paradoxale,) when its structure exhi- 
bits very remarkable and unexpected results. 
Example, Paradoxical calcareous- spar, PL xxvii. 
Fig. 42. Ha'oy, which is the metastatical variety 
of calcareous-spar bevelled on the acuter edges, 
and acuminated on both extremities with three 
planes^ which are set on the obtuse lateral 
edges. 

'• Complex (complex,) when it? structure is compli- 
cated by uncommon laws ; as when it is formed 
partly by mixed, partly by intermediate decre- 
ments. Example, Complex calcareous-spar, PL 
xxvii. Fig. 43. Hauy, which it the inverse va- 
rietur, 
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lieiy, when we consider it as an acute doiibH$ 
three-sided pyramid, jbeTelled on the edge of th^ 
common b^se, and also truncated on iis angles. 

0. Secondary forms ^ considered in regard to certain parti- 

c%lar circumstances, 

A crystal is denominated 

a. Transposed (transpose,) . when it is composed of 
' two halves of an octahedron, or of two portioni 
of another crystal, of which the pne appears to 
be turned upon the other a sixth part of its cir- 
cumference. £:j[:ample, Twin-crystal of spinel) 
Fig. 16. Syst. Min. 

h, Hemitrope (hemitrope,) that is, one-half turned 
round,) when it is composed of two hakes of 
one and the same crystal, of which the one-balf 
appears to be turned round. Example, Twin- 
crystal of felspar. 

c. Rectangular (rectaiigulaire,) the name of a variety 
of grenatite, which consists of two prisms that 
intersect each other at right angles. Fig. 63. Syst» 

Min. 

I 

fi. Oblique angular (obliquangle,) the name applied to 
the variety of grenatite when two prisms cross 
each other at an angle of 60°, Fig. 64. Syst* 
Min, 

e. Six-radiated or stellular intersecting (sexradie,) a 
name given to a variety of grenatite, composed 
of three prisms,- that intersect each another in 
such a manner, as to represent the six radii of a 
f egular hexagon. 
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f. Cruciform (cruciforme,) when it is composed of 

two eiystals which fona a kind of cross, as iq 
cross-stone, Fig. 86. Syst. Min. 

g. Alternately streaked (triglyph6,} when the strise 

viewed upon three faces around the same solid 
angle, are in three directions, and perpendicular 
to each other. Example, Common iron-pyrites, 
PI. Ixxvi. Fig. 141. HAur. 
i. Geniculated (genicule,) when it is composed of twa 
prisms, which are united at one end, and form a 
kind of knee. Example, Geniculated rutile, Fig. 
818. Syst. Jfin. 



XV. JEtraneous External Shape* 

Extraneous External Shapes of Minerals are those 
lerived from organic bodies. Thej are also named petri- 
^aetifma, and less properlj/osstV^. The particular study of 
Jiese interesting forms belongs to Geognosy, as the oryc- 
tognost views them only in a general way. In the prefixed 
Tabular View, they are arranged in the order in which the 
)riginals are described in the natural history of organic 
x)dies, and are first divided into Petrifactions from thc^ 
Animal Kingdom, and into those from the Vegetable 
Ivingdom *. 

A. 



* In describing petrifactions, with the view of a complete history of the 
ipedct, a more regular and comprehensive arrangement ought to be fd* 
lo^ed than that usually employed by naturalists. In a paper which I re«4 
before the Wenierian Society some years ago, I proposed and adopted the 

following 
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A. Petrifactions from the Animal Kiagdoan. 

a. Qiutdrmpedi. The fossil remains of qoadmpedi 

are generallj foond bat little aHeied, and is 
single pieces, as frofiet , teeikf and tanu ; sddom 
in complete skeletons. The greater nnmbar of 
species found in this state appear to be ex- 
tinct *. 

b. BirdM. The remains of birds, which are asiullj 

single bones, feet, claws, and bills, are i&j 
rare ; thej have been found in the yieinitj of 
Mont Martre near Paris, and in the limestone of 
^ningen and Pappenheim. 

c. jimphibious animals. Fossil remains of tortoises 

and crocodiles have been met with in different 
parts of Europe. Fossil tortoises occur in the 
Isle of Shepej in the Medwaj ; and fossil re- 
mains of animals allied to the crocodfle are met 
with in the neighbourhood of Bath, in the cliffs 

on 



following arrangement, in describing a petrifaction from Sieily. 1. De- 
scription of the external aspect and internal strutture. 2. Chemical cha- 
racters, and chemical composition. 3. Geognostic situation. 4. Geogra- 
phic situation. 5. Uses. 6. History, under which head I include all that 
is known of the first discovery of the petrifaction, the names it may hfivc 
had at different times, the different figures and descriptioAS of it published 
by authors, and other information of a miscellaneous nature. 

* It may be remarked, that the fossil remains of the Human Specie? 
rarely occur ; the only well-euthenticated example of this kind being tb& 
human skeleton imbedded in an alluvial calcareous mass brought from 
Guadaloupe by Sir Alexander Cochrane* and now in the British Museum ^ 
nor should the rarity of their ocpurrence excite our wonder, when it is re- 
CQllected) that human bones are looser in their texture, and more cellular 
than those of quadrupeds^ and th«refore much more liable to decompo' 
f}tioii. 
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on the Dorsetshire coast, fttcd alifO on the coast 
of Yorkshire. 

d. FUhes, Of these we find petrified either the en- 
tireJUhf akeletonsy vertebra^ or teeth. Of the en- 
tire fish instances have been observed in the co]>- 
per or marl slate of the county of Mansfeld ; and 
ako in Oxfordshire, Gloucestershire, Leicester* 
shire, Lincolnshire, Dorsetshire, dnd Kent * ; of 
the skeletons in the linaestone of Pappenheim ; 
of the vertebrse in Shepey ; of the teeth, parti- 
ctilarly those of the shark, considerable quantity 
in the Island of Malta, and also in Kent, and 
Isle of Shepey. 

t, Insects. These are very rare. The only well au- 
thenticated instances of petrified fresh water in- 
sects are the larvse of libellulse found in the 
limestone of Pappeftheim. Of sea insects a very 
considerable variety have been discovered. Of 
the genus cancer several distinct species have 
been found in the Isle of Shepey in the Med-i 
way. 

Insects inclosed in amber are not to be regard- 
ed as petrifactions^ because they are dead bodies 
nearly imaltei^d. 

/. Shells. Many gener& of fossil shells are enume- 
rated in the Tabular View, of whibh a particular 
account will be given in one of the volumes of 
my Si/stem of Mineralogy. It is sufficient for 
our present purpose to remark, that these fossil 
remains are unccmimonly numerous, and are for 

the 

^ Parkinsok*! Organic Remains, voL iu. p. H9, 
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the most part of a species which have never beetf 

fouhd in a living state. 
g. Cru$laceou9 miimaU. Of these the most reniari[- 

able and abundant are the Echinites, and Asteri- 

tes. 
h, Corals. Many difTerent fossil genera and species 

of these bodies have been figured and described 

by naturalists, under the names madreporiicii mS- 

UprntesyfungiteSf &c. 

B. Petrifactions from the Vegetable Kingdom. 

These are, 

d. Impressions of plants and leaves. These bccur veiy 
frequently, and appear to characterise particalar 
formations. Thus the impressioBs and casts of 
reeds and ferns appear to occur most frequentlj 
in the bituminous shale and slate^'day of the coal 
formation. Petrifactions of seeds and fhiits slso^ 
occur in sandstone and other rocks. 

h. Transmuted tcood^ or petrified ttood. It occurs in 
the form of trunks, branches or roots. The 
wood is either petrified with an earthy mineral) 
OS in wood-stone and wood-opal ; with a metalli- 
ferous mineral, as in pyritical wood ; or it is bi- 
tuminous, as in the different kinds of brown- 
coal*. 

II. 



* The bMl Rn^ish work on PetrifjctMns is litat of Mr FAm^moiff^- 
tUM «* i>r|!«nic RMWum ol • Pcraer WtdO." It abounds in curious to^ 
tiwfiM%9LnX uU^HrnMtkMU and u *iom«d and iltustrated with numerous 
,t«AUliAa \^i«k Mr S««utT h puNishiE^ a useful work entitled Mi»^' 
9^ i\x»>'A»^%yw And Um^ vahtaMt \>tMervaux» on organic lemains, in ^ 
T\«i^»*c«K>n« K>f ttw i;«v>U^-«a SoiaetT <f L*»dMu are further ftooh d tb^ 
f«iM«at aiMttWM nv^w Nm^wtd cb ibie naotral hstorr of petrifiKtiooii 
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II. The External Surface. 

I external surface of minerals is either smooth, or 
or less uneven. When the inequalities become so 
as to affect the shape, they are no longer consider- 
characterising a variety of surface, but as a variety 
ernal form. 
e following are the varieties of this cliaracter. 

, Uneven* This, of all the kinds of external sur- 
face, presents the greatest and mo^t irregular 
elevations and depressions, yet they are not so 
considerable as to alter the external shape. Ex- 
ample, Balls of calcedony. 
Granulated, When the surface is composed of nu- 
merous small nearly similar roundish elevations, 
that appear like grains strewed over it, it is said 
to be granulated. It has a strikhig resemblance 
to shagreen. It is either coarse or fine granu- 
lated. The first occurs in reniform brown he- 
matite, also in compact brown ironstone; the 
latter in diamond grains, and sometimes also in 
crystals of diafhond. 

. Rough, This kind of surface is marked with small 
scarcely visible elevations, which we can hardly 
discover but by the feel. It has little or no 
lustre. Examples, Rolled pieces of common 

. quartz and rock crystal. 

'. Smooth. Here there is no perceptible inequality, 
and the surface reflects more light than the pre- 
ceding kinds of external surface; Examples^ 
Fluor-spar, cubes of galena or lead glance, and 
the acuminating planes of rock-crystal. 

Ff 6. 
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5. atnJui. Tb kM af Mttee fa wakai lAfc 
HM'nw deraliaM. It fa ciAar ao^ afndU 
at JatMM itrttltti. 

Iratin ooe directkm. 

du lamgUmtMoOji HreakeJL What the ilmki m' 
parallel with the length of the lateral pliMk 
'ExaaKplnt Topesi fchoilt ud berjL. 

ft, 7VaiU9erie(y Hrtakei, When the itreeki «l 
pmOld with the hreedth of the kicnl pbia 
Examplef , Rock-cr|r9tal end qonrtni 

e. Diagonally 9tr€akei. Where the gtmb aif 

. perallel with the diagonal of the planea. We 

hare an example of it in the gernety' whae Ae 

•treaka pass through the obtnae «i|^ of die 

fhomboid. 

d. Alternately $treaked. When tranrfverK tad 

longitudinal streaks occur on altertiate planes. 

Examples, Cubic iron^jritet and red iroB- 

stone. 

B. Dfmhly 9treaked^ when the streaks run in different 

directions* This is either 

(i« PInmiformly. When the streaka run oUiqueTj 
towards a principal streak, like the diqioiitioo 
of the parts of a feather. We must be carefiil 
not to confound it with the plumose exter- 
nal shape. It occurs in the fidia of Plomose 
native bismullt 

is RHkntmrfy. When the siredks either cnw csch 

other in a proaakmoiB KwuMr, or under r^t 

anglea^ ftnning a kind of flat Bd-work. I^ 
octura on the snrfnce af siKcr-wUte cohalt-ere. 

- 6. 



OF MINERALS. 22? 

6. Drusy. When a crystal is coated with a number 
of minute crystals of the same kind, so that the 
new surface acquires a scalj aspect;, it is denomi- 
nated drusy. Examples, Common irourpyrites 
and common quartz. 

III. The External Lustre. 

« 

lere we have to consider the intensity and the sort of 
re. 

1. The intensity of the lustre. Of this there are five 
different degrees. 

A. Splendent. A fossil is said to be splendent, 
, when in full day light (not in the sunshine) its 

lustre is visible at a great distance. The highest 
degree of this is termed specular splendent. It 
generally occurs in minerals with a perfect foliated 
fracture. Galena or lead-glance, selenite, mica, 
and iron pyrites, are good examples of this de- 
gree of lustre* 

B. Shining. When a mineral at a distance reflects 
but a weak light, it is said to be shining. Ex- 
amples, Heavy-spar, pitchstone, and common 
opal. 

C. Glistening. This degree of lustre is only obser- 
vable when the mineral is near us, and at no 
greater distance than arm'*s length. Examples, 
Grey copper-ore, porcelain jasper, common acty- 
nolite, and splintery quartz. 

I). Glimmering. If the surface of a mineral, when 
held near to the eye in full and clear day lights 
presents a very great number of small faintly 
shining points, it is said to be glimmering. In 
itrong sunshine it exhibits a kind of play of co- 
lour. 
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lour* As ezamplef of tlui degree of lus&e, w| 
maj mention day ironstone, red htiknatitie, eon* 
• pact galena or lead-glance, and porcdi^ jasper; 
and of faintly glimmering, Lydisfh-<atoneia afssi 
example. 
£• Dull. Whmfi mineral does not reflect any ligirti 
or is entirely destitute of lustre, it ia said to bi ' 
dull. Example, Clay ironstone and dudfck ^': 
S. The $oH of lustre. Of the different sorts oCImW 
we cannot give any definition, but raiist^restaH j 
tisfied with mentioning a few minerals which pe* { 
sent these characters in the greatest pctftqtfaNk 

a. Metallic lustre^ is always combined with opaoly«. \ 
Examples, Copper pyrites, grey ccqpper-Qr^ sal , 
lead-glance. \ ■ 

b. Semmetallie. Examples, White «nd yeDewnh* 
grey mica and red hematite. 

€. Aiamantine. It occurs in the diamond, particu- 
larly the white and grey varieties, and semetimea 
also in white lead ore. * 

d. Pearly^ as in kyanite, zeolite, and selenite. 

e/ Resinous or waxy, as in pitchstone, yeUovr lead** 
ore, and tinstone crystals. 

f. Vitreous or glctssy, as in rock-crystal f nd topar. 

In determining the lustra of miaerab, we ought to ex- 
pose them to a strong light, but not to the direct n^s of 
the sun. The specimens should not be handled^ a prac- 
tice too often followed, and which very soon alters the 
lustre, or adds a lustre to such as have none. 

IV. The Aspect of the Fracture. 

Here we haye ^o observe the lustre of the firft^tyr^? the 
fr(tgture, and the shape of thefragment^. 
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V. The Lustre of the Fracture, 

e internal lustre, or the lustre of the fracture, pre- 
the same varieties as the external lustre, and there* 
equires no particular description. 

VI. The Fracture. 

fracture we understand the shape of those internal 
;es or planes of a mineral which are produced hy- 
ing or splitting it. These surfaces are either conti- 
;, when the* fracture is said to be compact^ or are 
:>sed of a number of line-like or foliated parts, term- 
dinct conereliom^ wTien the fracture is named split or 
d. 
.. Compact Fracture, There are six different kinds 

of compact fracture, viz. splintery^ eren, conchoid 

dal, uneven, earthy, and hackly. 

a. Splintery. When, on a nearly even surface, 
sniall wedge-shaped or scaly parts are to be ob- 
served, which adhere by their thicker ends, and 
allow a little light to pass through, we say that it 
is splintery. It sometimes passes into even. 

b. Even, is that kind of fracture-surface which 
shews the fewest inequalities, and these inequa- 
lities are flat and their boundaries never sharply 
marked, on the contrary, they run into each other 
imperceptibly. Minerals possessing this kind of 
fracture have generally a low degree of lustre 
and of transparency. It occurs in chrysoprase, 
calcedony, compact galena or lead, glance, com- 
pact red ironstone, and compact brown ironstone. 
It passes into large conchoidal an4 into splin- 
tery. 

c. 
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I 

e. Cmukmdal^ is composed (rf* .concftve and oonm 
ronndish deratioDS and dqurenionsy which arc 
' mora or less regnlar : when regnhur, thajr are ae- 
eompanied with concentric ridgcs^^aa in nusij 
shells, and hence present a conchndal appcsr* 
ance. It is distinguished, according to the msg- 
nitude of the elerations and depresnonsy into ItBrjgt 
« eoNcibubili as in obsidian or flint, and into fsioB 
eomkfdial^ as in pitchstone. The large oonchoidsl 
passes into Even, and the small eoachiNdal iaUi 
Uneren. . It is furtlier distinguished! aoakdug 
to the depth of the inequalities, into iiap e^mekd' 
ial^ as in rock crystal, and Jbl o mekMtl ^ u fa 
flint: and, lastly, according to perfection, into 
ptrfiei cmichQidal^ as obsidian, or common cpal, 
and into imperfect amchaidalf as poitelain jasper. 
Minerals shewing this kind of fracture exhiUt 
almost every degree of lustre and transparency. 

d. Uneven. This kind of fracture shews the mosi 
considerable elevations and depressions, and the 
elevations are usually angular and irregular. 
These elevations are denominated the grots; 
and, according to the size of the graio, the 
fracture is named coarse grained, as in copper- 
pyrites ; small grainedy as in copper nickel; or Jim 
grained^ as in arsenical pyrites. 

This kind of fracture frequently occun in mi- 
nerals having some lustre, and which are opaque, 
and is most frequent in metallic minerals. 1^ 
passes into small and imperfect conchoidal, and 
also into earthy. 

«. Earthy, When the fracture sui^ace shews a greBt 
number of very small elevations and depressions, 
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which make it appear rough, it is called earthy. 
It is always associated with complete opacity 
and want of lustre, which latter character dis- 
tinguishes it from the fine-grained uneven frac- 
ture. It is peculiar to earthy minerals. It is 
distinguished into Coarse earthy and Fine earthy. , 
It passes sometimes into even, and sometimes into 
uneven. Examples, Chalk and clay ironstone. 

Hackly. When the fracture surface consists of nu- 
merous small slightly bent sharp inequalities, 
which are sometimes only discoverable to the 
feel, it is said to be hackly. It occurs only in 
•native malleable metals, and is, consequently, 
accompanied with metallic lustre and opacity. 
Examples^ Native ct^pper, native sUver, &c. 

These different kinds of compact fracture of- 
ten run into each other, and frequently several 
occur together ; in the latter case, the most pre- 
valent fracture is the one which is to be taken as 
the characteristic one. 

. Split frdcturt *.. Under this head we include what 
is called by some mineralogists the Structure of 
Minerals, 

Three different kinds of split fracture are enu- 
merated in the Tabular View, the Jihrous, radia- 
ted ^ and foliated. 

. Fibrous fracture. In this kind of fracture the dis- 
tinct concretions of which it .is composed are 
so narrow, that the only magnitude which 
can be readily determined, by the naked eye, is 
the length ; hence it is be considered as compo- 
sed 

l^his is the ge9paUerusn bruch of the Germans ; which I have tfantla- 
it fracture, probably not a very approiiriate tranilatioOy but I do not 
ber any less objectionable, 
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. I0d of line-like parts. It is aercr ddU ; oa tfef 
eontnrjr, it is generaDy glimmering or. ^Kstoi- 
ing^ ^seldom shining, nnd nercr spiendcnt. tt 
sometimes occurs in tnnspproiit minorals^ bit 
oAencr in those which are nearly opaque. Tbe 
. minerals in which it oocurs axe sooMtimes oj- 
stallised in capiUary crystals. In thefifatonsfiie. 
tare we have to attend to the rticfaictg, tbe M- 
redtipis and the jioftirtbs of the fibrea. 
a» ThiekuesM of the fibres. * • 
M, Coarse fibrous^ when the fibres are of a eomidff* 
able thickness, as in common fibrous qosit% 
common asbestus, and fibrous gypaum. 
^. DelieaU JibrouM^ when the fibres* are narrowar 
than in the preceding variety, and ooGssioait- I 
^ ly so delicate, as to be scarcely visibk to tlie j 
naked eye. Examples of delicate fibrooB fise> | 
tare occur in red hematite^ and fibrous -insk- 
, chite ; and of extremely delicate fibroin tno* 
tiire, in calc-sinter and amianthus. 

Tbe coarse fibrous fracture is the link which 
connects the fibrous with tbe radiated frac- 
ture, 
i. The direction of \he fibres. 
«. Straight fibrous, as in red hematite and fibrous 

malachite. 
/8, Curved Jibrous^ as in asbestus and fibrous gyp* 
sum. 
- «. The position. 

«. Paralleljibrous^ when the fibres, whether straight 

« 

or curvec^ are parallel to each other, as iD< 

common asbestus, and fibrous gypsum. - 

A. Diverging Jibrous^ when the fibres proceed itov^ 

a common centre^ in different direetions ; tm 

this is either 

1/ 
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t. SMlular dieerging^ when the fibres diverge ill 
all directions, like the radii of a circle, as in 
brown hematite, 
ii. Fascicular or scoptfomif when the fibres di- 
verge- only on one side, sa that the middle 
fibres are often longer than the lateral odes» 
as in malachite, fibrous zeolite, and reniform 
red hematite. 
^. Promiscuous fibrous^ when the fibres crdss each 
other in all directions, as in compact plumose anti- 
mony. 

. Radiaied fracture. The distinct concretions in thii^ 
kind of fracture, have two discernible dimensions, 
ifiamcly, in length and breadth, and of these the 
first is the most considerable. Hence the frac- 
ture surface exhibits long add narrow fracture 
parts, which sometimes rest on each other, or 
are placed side by side. The lustre alternates from 
splendent to shining, and the transparency irom 
translucent to opaque. The minerals in which it 
occurs are sometimes crystallised either in needles, 
or in . broad prisms. In the radiated fracture, we 
have to attend to the breadth^ direciion, position^ 
and cleavage of the rays, and the aspect of the rays 
surface, 
ft. The breadth of the rays. 
«. Uncommonly broad radiated^ when the breadth of 

the rays is more than one- fourth of an inch, 

as is sometimes the case with radiated grey 

antimony-* ore, and kyanite. 
4. JBroad radiated^ when the breadth of ,the rays is 

less than the fourth of an inch, but not less 

G g than 
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than a line, as in common actynoUte' i 



y. Narrow radiated, when the breadth extendr 
from a line to one-fourth of a line, alto in ao- 
tynolite. 
, i. Direction of Ike ra^t. 

u. Straight radiated, which is very frequent, as is 

actynolite. 
fi. Curved radiated, which is rare. The curTalurf 
is either in the direction of the breadth, as b 
common actynolite, or in the direction of the 
length, as in kyanite. 
c- Position of the rayt. 

s. Parallel radiated, as in grey antimeny-ore, and 

in common hornblende. 
^. Diverging radiated, 
i. Stellular, as in radiated red cobalt-ochre, or 

cobalt- bloom, 
ii. Scopiform, as in radiated grey antlmony-on, 
and radiated zeolite, 
y, PromiiCKoici, as in hornblende sUte, sad grey lo- 
timony-ore. 
i. Cleavage or passage of Ike ray*. 

a. Single cleavage whicli is generally the case, 

b. Double cleavage, as ill hornblende. In general 

the cleavage, of which a particular account will 
be given when treating of the foliated fracture, 
is imperfect, uid we ieldom can distingui^ 
more than one variety of it, which is ihe 
single. 
r. The lupeet of the rajia tvrface. The rays aff 
either 
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^ i^mo^hj as in <-adiated grey antimony and acty- 

nolite. 
^. Streaked^ as in radiated grey manganese-ore and 

hornblende. 

C Foliated fracture* This kind of fracture is compo- 
" sed of folia or planes in which the length and 
breadth are nearly equal ; which ore shining or 
splendent, and superimposed on each other in va- 
rious directions, it occurs in minerals possessing 
every degree g{ transparency, wbicfa are general- 
ly crystallised, and usually afford regular frag- 
ments. It is a more frequent fracture than either 
the radiated or fibrous. 

In the foliated fracture, we have to attend to 
the size ofthefolia^ the degree of perfection of the 
foliated fracture, the direction ofihefolia^ the po- 
sition of the folia, the aspect of the surface of the 
folia, and the passage of the folia, or cleavage. 
A. The size of the folia^ ^The size of the folia is 
determined by that of the distinct concretions ; 
so that a mineral which is composed of large 
granular concretions, must have a large foliated 
fracture, or, of small granular concretions,, a 
small foliated fracture. When a mineral with a 
foliated' fracture is not composed of distinct con- 
cretions, but is bne uniform undivided mass, the 
folia pass uninterruptedly through the whole exp 
tent of the mass, and aiford the largest variety of 
foliated fracture, 
b. The degree of perfection of the foliated fracture. 
Thb depends on the facility with which the fa* 
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lie are separated from each other by spUttiog, 
and also on the lustre, the smoothness • of the 
fracture surface, and on the readiness with which 
we can determine the foliated fracture. 

Thus it is / 

m. Highly perfeci^ or specular splendent : When 
the folia are perfectly smooth, and specular 
splendent, as in galena or lead- glance, yellov 
blende, transparent calcareous-^r, -and 8eI^ 
nite. 
^. Perfect foliattdy in which the folia are prett]^ 
smooth, and shining, and sometimes splendent, 
as in mica and felspar, 
y. Imperfect fo'iated^ when the folia are slightly 
uneven or even rough, and the lustre lower 
than in the perfect foliated, as in fluor-spar 
and beryl. 
^. Concea'cd foliated y when the folia are separated 
from each other with difficult v, and the folia- 
ted fracture appears only in a few places of the 
fracture surface, as in rock crystal. 
C. The direction of the. folia, 

«. Straight foliated y as in selenite and calcareous 

spar. 
.5. Curved foliated^ which is either 

I. Spherical curved foliatedy when the folia are 
so bent, that they resemble either whole 
spheres or segments of spheres, as in brown- 
s|>ar and mica. 
11. Cndulatingcurced foliatedy when the folia are 
so laid over each other, that a transverse 
section gives a serpentine line, but the lon- 
gitudinal one a straight line, as in mica. 

in- 
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ill, Florifam foliated^ when the folia are various- 
ly curved, and the curvatures are arranged 
in a scopiform manner, as in galena or lead- 
glance. 

IV. Indeterminate curved foliated^ when the folin 
are irregularly or indeterminatel/ curved, au 
in iron mica or micaceous iron-ore, and 
mica. 
i. The position of the folia, 

«. Common foliated^ when the folia extend 
throughout the whole mass, and cover each 
other completely, as in calcareous-spar, and 
most other minerals with a foliated irac- 
ture. 

fi. Scaly foliated^ when the folia cover each other 
only partially, in their arrangement some- 
what resembling the scales on a fish. It is 
divided into large^ smally and fine scaly foli- 
ated, and occurs ia mica. 

e. The aspect of the surface of the folia. The folia- 

ted fracture is either 
«. Smooth^ as in calcareous-spar and felspar: 

or, 
fi. Streaked, which is either 

I. Simply streaked, and in the direction of the 

length, as in common hornblende. 
If. Variously streaked, as in iron- mica. 
III. Plumosely streaked, as in mica. 

f. The passage of the folia or cleavage. 

The cleavage is the number of determinate di- 
rections in which a mineral exhibits a foliated 
fracture, and accor.ding to which it can be split. 
' '- ^ • . It 
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\ diftioffaialied 

AcooriiMg (o IJU mtmler jff tie cfam^et. 
L Snig^f whn it splits oiity is ^m direetioii» « 

in mica. 

- . 

ii. Twtfold or dontie, wh^ it qplils iii iwo dim- 
tiooi, at in fdspar, iKimblaide, andTtmno- 
Hte. 

iii. Threefold or iripkf when it t|^lits in time & 
rectionsy at in cakareowMpar* rod: nl^ tfd 

galena or kad^glance. 

IT. FwrfiM at fuadngple^ 'whmM splits m ftv 
directicmsy at in floofwtpai^.tpecolar irot- 
ore^ or iron^glancey an4 befyj. 

▼. Sixfhidf when it tplitt in 9b|;.^iflenttt ^^^ 
tionsy at in Uende ip4 Jn^,C)g[staL 

Meorduig to tko angler wfJfer ^i^^ ^ dmsega 
taUerseUeack oCAer ; ijuod ib^.4Exhiliit the fid- 
lowing Tatieties, 

i. In the twofold cleavage^ the two folia or clea- 
vages intersect each other redawgwIoHyi^i 
in felspar and hyacinth ; or obligue angular- 
(^, as in hornblende. 

U* In the threefold cleavage^ the folia intersect 
each other reefaiijgtc^r(y,..at in galent or 
lead-glance ; oblique^ yet eqwiangularfyy as is 
calcareous-spar and spanyjronstone; Mif^ 
but unequioMgularly^ as in heavy-spar; and 
■ partly reef affga/arAy, partly oMbgrae-osgifbr' 
^, as in selenite, 

iii. In the fourfold deavage^ all the cleavagef are 
eqmangular and obUqMc-^^gukac^ as in floor- 
qtar, iron-glance, and ^ynwnil ;. or three 
pl^avages are ejatai^fiilar and ohUfm^ug^ 
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lar, in a common axis, and are intersected 
by a fourth, which is horizontal and rectan- 
gular, as in beryl. 
. In the sixfold ckavage, all the cleavages meet 
under equal oblique anglei, as in rock-cry- 
stal ; or three of the cleavages are equiangu- 
lar and oblique-angular in a commen axis, 
and are obliquely intersected by three others, 
which alio intersect the axis in an oblique 
direction. Example, hornblende. 

These angles of the various cleavages 
may also be more particularly measured by 
means of the goniometer. 

^laly fracture. This fracture, like the foliated, 
consists of plane-like portions, in which the 
length and breadth are nearly alike, but in which 
the thickness begins to be discernible. The frac- 
ture-surface is generally rough, with but little 
lustre. It is nearly allied to the foliated fracture, 
but is less perfect, and never occurs in regularly 
crystallised minerals, but always in those which 
are found in large masses, or in beds. Minerals 
with this fracture are generally opaque. This 
fracture is further distinguished according to 
thiclcness, direction, perfection, and cleacage. 
Thickness. 

a. Thick slaty, as in alum-slate, flinty-slate, and 

clinkstone, 

b. Thin slaty, as in most of the varieties of clay- 

slate. 
i, Xfirection. 
B. Straight slaty, as in common clay-slate. 
h. Curved slaty, which is either. 



i 
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• Am. InJBitrmimiU tttrptd 4li(|ft a^.Ui lOM ti- 

rietiw pf bityiMBcm wrt ^mtt* , 
bb. UnidaHng cinrvU $k^ mm^kimj J^ 
•late. 

a. Perfecl «b(y» at in €](tj<^*l«te. - 

b. Imperfs^ «((%«' at in eonmoii ffintjr'ilate. 

a. Suitgfe nbavdg^ wUcb it Ae oittL Tarietj u> 

b. 2>oiiUe deaiHi^i veiy iwe, «r,iii day^Iate. 

• > 

2. fTAere several frfuAwres occur ui (Aa.a^pais luae^ ikn* 

relative ntuatton must &e observed. 

■" .1 . ' ■ ' ' ■ ■ .. 

A« . 0^ including tie o^Aer. 

In ftonie minerals t1iei«,.olf!ci|n .a.4(M|Ue fiic« 
tiire» in which tlic^ ope fracture is Ijurg^ than tU 
other, and includes it ; the one, the larger tnc* 
ture, is named the fracture in the great; the other 
the lesser, the fracture in the small; thus, whet- 
slate has in the great a slatj-fracture, but in the 
small a splintery fracture. 

J3« One traversing the other. 

In other minerals, when the fracture also is 
double, but in which the length and breadth are 
different, that fracture which is in the direction 
of the length is named the longitudinal fracture : 
the other, in the direction of the breadth, the 
transverse or cross-fracture. Thus, in topa^* 
there is a conchoidal longitudinal fractui'e, and s 
foliated transverse or cross fracture. But in tes- 
sular crystals, where • the length and breadth are 
nearly alike^ ,w^ me, in plac^ of. the term longi' 

tuHnal 
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tudinid Jracture, principal fracture^ and applj it to 
that fracture which occurs the most frequently in 
breaking a mineral ; the other fracture, the cross 
fracture. Thus, in blende, the principal frac- 
ture is foliated, with a sixfold cleavage; the 
cross fracture conchoidal; and in drawing- slate, 
the principal fracture is slatj, and the cross frac- 
ture is eajrthy. 

VI. The Shape oftlie Fragments. 

igments are those shapes which are formed when 
eral is <o forcibly struck or split, that masses having 
inding fracture surfaces are separated from it. 
e fragments are either regular or irregular. 

Regular fragments^ are inclosed in a certain number 
of regular planes, that meet under determinate 
angles. They occur only in such minerals as 
have a foliated fracture, with several cleavages. 
Each cleavage in these regular fragments, forms 
two opposite parallel planes, and the shape of 
the fragment depends on the number of these 
planes, and the magnitude of the angles under 
which they meet. Minerals with a twofold clea- 
vage, do not afford perfect regular fragments, 
only prismatic fragments, surrounded, with four 
regular lateral planes, as in hornblende The 
following are the varieties of regular frag- 
ments. 

A. Cuhicy which occur in minerals possessing a rec- 

tangular threefold cleavage, as galena or lead- 
glance and rock-salt. 

B. Rhomboidal or 'oblique-angular^ which occur in 

minerals having a threefold cleavage, as calca- 

H h reous-spar. 
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reous-spar- When two cleavages inten 
each other obliquely, and are intersected rf 
tangiilarly by a third, the fragments areobTI 
lique angular in one direction, and rectangii- I 
lar in another, as in felspar and selenite. IbJ 
calcareous spar, the fragments are s[iecill 
on every side ; but in fclspnr, owing to thefl 
perfect third cleavage, onlv on four sides, | 
C Trapeioidal. Occur in foliated coal. 

D. Tflrahedral or three-sided pyTamidal and o 

dra^, occur in minerals having a fourfold d 
vage, in wliich the folia meet under eijm! 
anglcFf, as in fluor-spar. Thrte and six tiiti 
prismatic fragmenlt occur in minerals him% 
a fourfold cleavage, in which three of the clea- 
vages are placed under equal angles around i 
common axis, and are rectangularly intersect- 
ed by the fourth, as in beryl. 

E. Dndtcahedral. Fragments of this form occuT in 

minerals having a sixfold cleavage. Sometimes 
three of the cleavages are disposed around M 
axis, and are obliquely intersected with other 
three, as in blende; in other instances all the 
six cleavages intersect each other under equst 
hexagon angles, and terminate in an spex, 
forming double six-aided pyramidal fragnesU, 
as in rock crystal. 

2. Irregular fragments. 

These have no regular form. They occur in 
minerals with a single cleavage, and in all the 
varieties of compact fracture. The followitigBK 
the different varieties. 

i. 
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A. Cuneiform^ in which the breadth and thickness 

are much less than the length, and graduaily 
and regularly diminish in magnitude from one 
end to the other. It occurs in minerals pos- 
sessing a scopiform radiated fracture, as Cor- 
nish tin ore, red hematite, and radiated zeo- 
lUe. 

B. Splintery^ in which the breadth and thickness 

are less considerable than the length, but with- 
out diminution of magnitude from one extre- 
mity to the other. It occurs in minerals ha* 
ving parallel fibrous, and radiated fractures, 
as in asbestus and bituminous wood. 

C. Tabular^ in which the breadth and length are 

more considerable than the thickness, and ihe 
middle is frequently thicker than the sides, 
which indeed are sometimes thin and sharp. 
It occurs in minerals with a single cleavage, as 
mica, also in slaty minerals, as cloy slate, and 
there is occasionally a tendency to it in mine- 
rals with a conchoidal fracture, as flint. 

D. Indeterminate angular ^ in which the length, 
breadth, * and thickness are in general nearly 
alike, but the edges differ much in regard to 
sharpness^ which gives rise to the following 
distinctions. 

a. Very sharp-edgedj as in obsidian and rock 

crystal. 

b. Sharp-edged^ as in common quartz, pitch- 

stone and jas]jer. 

c. Rather sharp-edged^ as in basalt and limestone* 

d. Rather blunt^edgedy as in pumice and copper- 

pyrites. 
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e, Blunt-edgedy as in gypsum tnd steatite^ 

f. Very blunt- edged, as in fullers-earth and loanH 

yil. The Aspect of the distinct Concretions, 

Distinct concretions are those portions into which cef- 
tain minerals are naturally divided, and which can be se- 
pa^ted from one another without breaking through the 
solid or fresh part of the mineral. They are separated 
from' one another by natural seams, and frequently lie in 
different directions. When they are very much grown 
together, the natural seams are scarcely visible ; in such 
cases, however, they can be distinguished by their differ- 
ent positions and resplendent lustre. They have been 
confounded with crystals and fragments, from both of 
which, as is evident from the preceding definition, ihej 
are completely different. 

Here we have to consider, 1. The shape of the dtsttnd ^ 
concretions. 2. The surface of the distinct concretions; and, 
3. The lustre of the distinct concretions. 

Vril. The Shape of the distinct Concretions, 

Distinct concretions, in regard to shape, are distinguish- 
ed into granular y /amei/ar^ and columnar, 

1. Chr nular distinct Concretions. 

When the concretions are tessular, or have theif 
length, breadth, and thickness nearly alike, they 
are said to be granular. It is the most frequent 
form of the distinct concretion. They are distin- 
guished according to shape and magnitude. 
A. In regard to shape , they are 
a. Round granular^ which is either 

tt. Spherical^ as in pea-stone and roe-stone. 
i3. Lenticular, as in red granular clay iron- 
stone. 

y. 
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iy« DatC'shaped^ which is of a lohgish round 
shape, as in the quartz near Cullen in 
BanfTshire, ^nd of Prieborn in Silesia. 
i. Angulo-granular^ which is either 

«. Common angulo granuldr, as in galena or 

. lead-glance, and is fety frequent. 
fi, Longish anguio-granulary as iti red hematite 
and zeolite. 
B. In regard to magnitude, int(5 
. a. Large granular^ in which the size exceeds that 
of a hazel-nut, as in galena or leadglancet 
blende, and zeolite. 
i. Coarse granular^ in which the size varies from 
the size of a hazel nut to that of a pea, as 
in galena or leadglance, blende, mica, and 
peastone.. 
€. Small qranular^ in which the size varies from 
that of a pea to that of a millet-seed, as in 
galena or lead- glance, pea- stone, roe stone, 
and black blende. 

2. Lamellar distinct Concretions, 

In the lamellar distinct concretions, the length 
and breadth are nearly alike, and more considerable 
than the thickness. They occur frequently, but 
not so often as the granular concretions. 

They are distinguished in regard to direction and 
thickness. 

A. In regard to direction^ they are 
a. Straight /amcWar, which is either 

€c. Quite straight^ as in straight lamellar heavy- 
spar, or * 
/3, Fortification^wise bent, as in amethyst. 

If. 

\ 
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b. Curved /ame//ar, which is either 

■. IndelrrminaU curved lamellar, when it is not 
curved in any particular directioD, 
specular iron-o:e, or iroa-glauce. 
p. Rtniform curved lamellar, as in red and 

brown hematite, and native arsenic. 
y, Conctntrical curved lamellar, vrhen they are 
disposed around a central point. It is 
divided into spherical, as in calcedony and 
basalt, and conical, as in calc-sinter and 
brown hematite,- 
B. In regard to thickness, into 

a. Ve/y tkielc lamellar, when the concretions are 

upwards of half-an-inch thick, as in amethyst, 
and galena or lead glance. 

b. Thick lamellar, when the thickness varies from 

half- an inch to a quarter of an inch. 

e. Thill lamellar, when the thickness varies from S 
quarter of an inch to a line, ai in straight li- 
mellar heavy-spar and calcedony, 

d. Verr/ thin lamel/ar, from that of a line, or llie 
one twelfth of a line, to the smallest thickness 
visible to the naked eye, as in straight lamel- 
lar heavy spar, native arsenic, and specular 
iron-ore or iron glance. 

S. Columnar or Prismatic distinct Concretions. 

In the columnar concretions, the breadth sno 



] 



inconsiderable in comparison a 



thickness 

length. They ore the rarest of the distinct con- 
cretions. 

They are distinguished in regard to rfiV«fiw, 
thickness, shape, and position. 
A. In regard to direction, they arr^ 
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(■. Strcaght colmmar, as in schorl, and calcareous 
spar. 
f b. Curved columnar, ss in columnar clay iron- 
I itone. 



B- In regard to thickness, they are 

a. Very thick columnar, when the thickneas ex- 

ceeds half an inch, as in amethyst aad 
, prase. 

b. Thick columnar, from half-sn inch to a qtiar. 

tcr of an inch, as in quartz and calcareous 
spar. 
' c. Thin columnar, irom half an inch to the 
twelfth of an inch, as in columnar clay iron- 
stone and schorl. 

d. Very thin columnar, when it does not exceed 

the twelfth of a line, as in schorl. When the 
concretiona become very minute, a transi- 
tion is formed into the fibrous fracture. 

C In regard to sliape, they are 

a. Perfect columnar, when the length is conai- 
I derable, and the thickneas uniform from one 

.' end to the other, as in calcareous- spar and 

schorl, 
i. Imperfect columnar, when the concretions are 
in general short, and sometimes thick in the 
middle, sometimes at the extremities, as in 
amethyst and specular iron -ore, or Iron- 
glance. It passes into granular. 

e. Cuneiform columnar, when the concretions be- 
come gradually narrower towards one ex- 



come graauaiiy narrower towards one ex- in 

L tremity, as in calcareous-spar and quartz. ll 



•1 



«ife or noB-^aace. It pwNs into xAi 
ted. 

D. Accon fiag to the jwwiPwa, Ihty are 
a. AralM^ » Id amctiijsL 
h. Dictrgiag^ as in schoi]. 
c /VoM'sanrnf , as in calcareo ai ^ par and 
cal-pjriics* "* 

It maj- be remarked, that when the ceocr cti o ii g oceff 
ynrj ttknA on the great scale, as is the chse in rSAid 
the trap formation, a slight aUeratioD of terms is weiL 
Thus, in place ijfgntmuar we saj^ waiiut^ an4 sobstiMe 
fahi/si tot hmdlar^ and alwi^ aae caAaaaar^ narcr jnv- 



Ib serenl minerals, two Tarieties of distinct cl»cr^ ] 
tions, or difierent sizes of the same ▼arietjf', occur tog^ ' 
ther, either the one including the other, or the ooe tra- 
versing the other. Thus some varieties of schorl are 
composed of large granular concretions, and .these, aguo, 
are formed of prismatic concretions; some varieties of 
straight lamellar heavy- spar, are composed of large gra« 
nular concretions, and these, again, of thin and strsigbt 
lamellar concretions ; and peastone affords another ex- 
ample of the same kind of structure, it being composed of 
round granular concretions, and each of these of concen- 
tric curved lamellar concretions. 

In other minerals we observe different kinds of distinct 
concretions intersecting each other, as in amethjstf 
where curved lamellar concretions inters^ prismatic 
concretions^ and in red and brown hematite^ where ff^' 

niilai^ 
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r concretions are intersected by lamellar concref- 

u 

VIII; The Surface of the di$iinct Concretions, 

istinct (k>xlcretions exhibit tbe foUowing vai^ieties of 
ice. 

mooth^ as in hematite and heavy spar ; tougk^ as in 
iron-stone ; streaked^ which is either longitudinally 
iked, as in schorl, obliquely streaked as in calcareous- 
i or transversely streaked as in limetbjst ; uneven as 
rown blende. 

IX. The LuSitre of the distinct Concretions, 
. is determined in the same manner as the externa} 



IV. The General AsI^ect. ■ 

nder this head we include those characters for thef 
C which are observed in minerals in general. Thesef 
the Transparency, the Streaky and the Soiling. 

X. The Transparenqf. 

his character presents the five foUotving degrees : 
U When a mineral, either in thick or thin pieces, al- 
lows the rays of light to pass thfx)ugh it so com-: 
pletely, that we can clearly distingaish objects 
placed behind it, it is said to be transparent. It 
is either simp/y transparent^ that is, when the bo- 
Ay seen through it appears single, as in mica and 

I i lelenile ; 
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selenite; or duplicattjig, when Ihe body setii 
through it appears double, as in calcareous- §par. 
The distance of the two images is in propur- 
tion to the thickness of the specimens, and tB ve- 
ry inconsiderable in thin pieces. The duplica- 
ting property, or double refracting power of cal- 
careous-spar, is observed by looking through two 
parallel planes ; hnt in some other minerals it is 
observed by looking through two planes oblique- 
ly inclined on each other. 

2. StmitranaparenI : when objecti can be discerned 

only through a thin piece, and then always aj^ 
pear as if seen through a cloud. It is the least 
frequent variety of this character, and occurs 
most frequently in siliceous minerals, Esain- 
ples, Calcedony, common and precioas opal, anii 
carnelian. 

3. Translucent. When the rays of light penetraft 

into the mineral and illuminate it, but objecU 
cannot be observed either through thick or thin 
pieces, it is said to be translucent. Example.', 
Fitclistone, quartz, granular limestone, and mas- 
sive fluor-spar. 

4. Translucent on ihe eilges. When light shiiics 

through the thinnest edges and corners, or irlien 
the edges are illuminated in the same degree u 
the whole mineral in the immediately preceding 
variety of transparency, it is said to be translu- 
cent on the edges. Examples, Hornstooe, helio- 
trope, and compact limestone. 

5. Opaque. When even on the thinnest edges of* 

mineral no light shines tlirough, it is said lob^ 
opaque, as in chalk and coal. 
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The Opalescence. 

ne minerals, when held in particular directions, re- 
rom single spots in their interior a coloured shining 
, and this is what is understood bj opalescence. It 
tinguisfaed into 
. Common or Simple Opalescence^ when the lustre 

^ppesrs massive, in undivided rays, as in cafs- 

eye, and chrysoberyl. 
. Sullular Opalescence^ when the lustre appears in 

six rays^ or in the form of a star, as in the vaiie- 

ty of sapphire named from that circumstance star-. 

sapphire. This phenomenon occurs principally 

in translucent minerals. 

XL The Streak. 

the streak, we under9tand the appearance which 
als exhibit when scratched or rubbed with a hard 
as a knife or steel. In some instances the colour 
i mineral is changed ; in others the lustre, and fre- 
ly neither colour nor lustre arje altered, 
e streaky 

a. In regard to colour, is either 
u. Similar to that of the mineral, as in chalk and 

magnetic cross ironstone ; or 
0, Dissimilar, as in specular iron-ore or iron- 
glance, which has a steel-grey colour, but 
affords a cherry-red streak ; wolfram, which 
has a greyish-black colour, but a brownish - 
red streak ; and red orpiment, which has an 
aurora red colour, but affords an oranga^ 
yelbw streak* ' 
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if In regard to lustre, it remains 
«. Unchanged^ as in chalk- 
fi. fa increased in intensity; or a shining or glisti 
ening lustre appears in minerals tkdt other- 
wise have none. Thus steatite, whidh is 
sometimes glimmering, becomes shining is 
the streak ; and potters clay, fullers earth, 
and black-brown cobalt-ochre, which have 
no lustre, become glistening or shining ii| 
the streak. * 

€, Is diminished in intensify, or altogether destroyei. 
Thus, grey antimony-ore loses its lustre ip th^ 
streak. 

* 

XII. The Soiling or Colouring. 

When a mineral taken b^twe^n the fingers, or drawq 
ficross another body, leaves some particles, or a trace, if 
is said to soil or colour. 

It is a character which occurs but in few minerals, and 
only in those which are soft and very soft. Minerals are 
said to 

1. Soily either 

A. Strongly, as chalk, drawing-slate, and reddle. 

B. Slightly^ as graphite, or 

2. Do not soil, as molybdena. 

3. Write, as chalk, graphite, reddle, molyjbdena, anc| 

black chalk or drawing- slate. 

Having now explained the External Characters which 
are observable by the sight, we proceed to examine those 
which are made known to us by the senses of tpucb 
hearing. 
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V. Characters for the Touch. 

fere we have to observe, the Hardness, the Tenacity^ 
FrangibiHty^ the Flexibility, and the Adhesion to 
tongni^. 

XIII. Tht Hardness, 

'he degrees are 

1* Hard. When a mineral either does not yield tp 

the knife, or is very slightly affected by it^ but 

jigiffbrds sparks with steel, it is said to be hard. 

It is further distinguished according as it is more 

• or less affected by the file. 

A* Resisting the file^ or hxird in the highest degree^ 
when it does not yield to the file, but rather 
acts on it, as diamond, sapphire, and emery. 

B. Yielding slightly to ihejile^ or hard in a high de- 
gree^ as in garnet, flint, quartz and calcedony, 
and very slightly to the knife. 

C. Yielding readily to t^e file^ but with great diffi- 

culty to the knife, or hard, as porcelain jaspeft 
iron* pyrites, and felspar. 
^. Semihard When a mineral gives no sparks with 
steel, and yields more readily to the knife than 
the preceding, it is said to be semihard, as fluor- 
spar, and grey copper-ore. 
3. Soft, When a mineral is easily cut by the knife, 
but does not yield to the nail of the finger, it is 
said to be soft, as calcareous-spar, heavy-spar, 
serpentine, and galena or leadglance. 
♦. Very soft A mineral is said to be very sofl 
wh^Q it yields easily to the knife, and also 

to 
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to the nail of the finger, ss gypsum, steatite ind 
chalk. 

In our description of minerals, it is useful to mentioD 
, (heir relative hardness, which is ascertained by trying 
which will scratch the other, by drawing the sharp edge or 
angle of one on the flat surface of the other. It is, how- 
ever, of consequence to know, that in crystallised mint' 
rals, the solid angles and edges of the primitive forma are 
very sensibly harder than the angles and edges of the de- 
rivative forms, or than the angles and edges produced by 
fracture, either of crystals or of massive varietia of 
the same species. This fact has been long known la 
■ diamond cutters, who always carefully distinguish be- 
tween the hard and soft points of this gem, that Is, bi- 
tween the solid angles helougii^ to the primitive oclabe- 
dron, and those belonging to any of the modification); 
[ the latter being easily worn down by cutting and nib- 
I bing them with the former ". Hai;y, in determining the 
r relative hardness, uses plates of calcareous spar, glasi, unit 
I quartz, 

Obttrvaliont. In examining the hardness of minen'^. 
ire must be careful to attend to the follovring circum- 
stances : 

1. Not to confound the real hardness of the mrnewl 
with accidental hardness, which latter is caused 
by the mixture of hard parts in soft minerals, 
and BoIX parts in hard minerals. 



• Vid. BrUckmikb'i Abhandlung von Eddateioen. iter. Aud. i. W. * 
33. Mdhb Lber Htci'a M«i[>iiit«, ia Voh Moll's Erermeridcn ia Bat 
und HUttenkundt iter BuuIm, Isle LieCt, ^- ^ Ai>in'-B Mfnual, p- & 
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'When minerals are composed of diitlnct concre- 
tions, which are not very closely joined together, 
we must not give the hardness of the aggregate 
for that of the mineral, becauae the hardness in 
such cases must be taken from that of the indi- 

• vidual concretions. 

Vhnd we must be careful that the mineral whose 
hardness we wish to ascertain, is not in a state of 
decomposition. 

XIV. The Tenacity. 
paa.c\iy is understood the relative mobility or the 
degrees of cohesion of the particles of minerals, 
a series from the coherent and completely im. 
>]e, to the coherent and moderately moveable, 
t latter it expressed by malleability, and is the 
est degree of the mobility of the particles observed 
ig solid minerals. This series continues through 
ent kinds of fluid minerals, and the greatest degree 
e mobility of the particles, is found in rock oil. The 
;es of tenacity are, 
Jirillle. A mineral is said to be brittle, when on 
cutting it with a knife, it emits a grating noise, 
, and the particles fly away in the form of dust, 
and leave a rough snrface, which has in general 
less lustre than the fracture. In this degree of 
, tenacity, the particles are completely immove- 
able. All hard, and the greater number of se- 
mihard minerals are brittle. Examples, Quartz, 
heavjr.spar, and grey copper-ore. 
Sfclilc or mild. On cutting minerals possessing 
this degree of tenacity, the particles lose their 
connection in a considerable degree, but this takes 
place 
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than io the brittk rmttf, wmU'^^^.mlL §j (Ai 
bal raiunn w the kiufii* Thchiin isMcm- 
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end the oolj eemiheiid pto^A Iffllftr ^^^ 
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8, DmaiU. Minerals poHeanig tUi (digvie e£4ae' 
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Bjr ftangitnUtjr itf Understood th^ reristancewhilh M 1 
fierals oppose ^6en we attempt to break them iitf6 
{>iece8 or fragments with a hammer. It mnst not be 
confounded with hardness. Quartz is hard, and bortf- 
blende soft, yet the latter is mudh more difficultlj-frso- 
gible than the former. The degrees of frangibilitj are 
the following. 1. Very difficultfyfrangibUj ta in native 
malleable metals, in silver-glafice Or vitreous silver-ore, 
ftne granular horkibl^de, and basalt. 2. DiJjUsMjffm- 
gible^ as homstone and quartz. 3. if (A parttadarly dif- 
ficuUly frangible or rather ' easily frakgMty as flint, calce- 
dony and copper-pyrites.' 4. Easily frangibky as optl; 
cfdeareous-spar, alid ftnor^spar. 5. Very tmify frwgil^i 
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:rdgfat lamellar heavy Bpar, galena or 1^-glance, 
ilate coal ♦. 

XVI. The Flexibility. 

[lis term expresses the property possessed by some' 
itds 6f binding without breaking. Flexible mine- 
ire either elastical flexible^ that is, if when bent they 
g back again into their former direction^ as mica ; 
nmumfiexiblf^ when they can be bent in different di- 
7ns without breaking, and remain in the direction in 
h they have been bent, as molybdena, gypsum^ tale, 
tus, and all malleable niinerals. 



XVII. The Adhesion to Iht Tongue. 

lis character occurs only in such minerals as possess 
roperty of absorbing moisture, which causes them tof 
'e to the tongue. It occurs principally in soft and 
soft minerals ; it is not known in hard minerals, and 
is but one instance of its occurrence in semihard 
rals, that is, in the variety of semiopal called oculua 
i. The degrees of adhesion are, strongly adhesive, 

ICk a9 



ome earthy minerals, such as beryl, flint and opal, when first extiuct- 
I their native repositories, arc more difficultly frangible than aftet 
.ve been exposed for some time to the influence of the atmosphere^ 
their containing in these situations a considerable portion of water, 
leing a nearly incompressible fluid, renders the mineral more difB- 
rahgfible than it is after exposure to the atmdsphere, when the water 
iped, and the pores it occupied become filled with air^ which ia ii 
compressible substance.— Vtd. Aikin, p. 9< 
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as meerschaum, and oculus mundii prtlly &trongli/ adlit 
■ive, as bole, and potters's-clay ; feebli/ adhesicCf as potet- ' 
Iain-earth, chalk, and tripoli; and not af all adketive, a^ 
quartz and steatite. 



VI. CHARACTERS FOR THE HEARING. 



XVIH. The Sound. 
The different kinds of sound occurring in the mine 
»b1 kingdom are the following : I. A ringing sound, whitii 
is a clear sound, as that of native arsenic, sclenite and 
rock-crystal. Specimens to possess this property in full 
perfection, should have one or two dimensions, as IcDgtli 
and breadth, greater than the thickness : S. J gralixg 
tovnd, which is a very weak rough sound, resemblmgthst 
emitted by dry wood or fresh burnt clay when rubbed, 
and is produced when the finger is drawn across certain 
minerals, as mountain cork and mealy zeolite .- 3. J creak- 
ing sound, which is a harsh sharp sound, as that of nalu- 
ral amalgam, when pressed by the hand. 



Having finished' the explanation of the character! tlrat 
are presented by Solid Minerals, we shall now give an afr 
count of those which occur in Friable and Fluid Minfti i 
rals. These are very few in number, because few fl 
or friable minerals occur in nature. 



OF MINSIRALS. ^59 



t ' '! 



If. 



TICULAR GENERIC EXTERNAL CHARACTERS 
OF FRIABLE MINERALS. . 



he external characters of Friable Minerals form a 
icular Section in the System, because they exhibit 
Hies and kinds that do not occur in solid minerals, and 
y of the characters of solid minerals, such as frac- 
f distinct concretions, streak, hardness, ^nd frangibi- 
and others, are wanting. 

I. The External Shape. 

1 Friable Minerals there are but few external shapes, 
five following kinds are all that have been hitherto 
ribed by naturalists. 

1. Massive f as in porcelain- earth, and scaly red and 

brown iron- ores. 
i. Disseminated^ as in earthy azure copper-ore, and 

blue iron-earth. 
ii Thinly coating or incrusting. It is analogous to the 

form in membranes. Examples, Copper-black, 

or black oxide of copper. 

4. Spumous, 
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4w Spummu. When m friable minenl appem Bkf 
froth jrestiDg on • solid mineral, u is Bometimei 
the case witi) acalj hrown ifon-ore. 

fl. IkMdrUicy also in scal^ browQ iron-ore. 

II. Tkt LnHre. 

m 

It k determined in the same manner as in solid nmie* 

■ 

f als ; we (lave here, however, the fpHQwing distinctioBi. 

I. In regard to Iniemniy. 

A. Glimmerings which is either strong or ftebkt 

as in scaly brown ironstone, and posoelibi 
earth. . ' 

B. JDkUi a» in black cobalt odve. 

e. In nsgard to the 5orf of Lnstre. h ^| ^ 

A. Ccmivoa f /uRfiienW, as in 'Bffk\r"9i^1i^<ii4 

irpn ores. 

B. Metallic glimmerings as in scaly red and browi^ 

iron ores, and Pearly glimmerings ss in 
earthy talc» 

III. The Aspect of the Particles, 

The particles of friable minerals appear in some in- 
stances like dust, so that we can with difficulty distinguisk 
by the naked eye any dimensions ; these ^re called i^ 
garttc/esy and occur in cobalt-crust, blue ifon* earth and 
porcelain.earth ; in others two dimensions can be obser- 
ved, when they appear foliated, and these are called scJn 
particles^ and occur in scaly brown and red iron-ores^ 
^rthy talc and chlorite-earth. 

IV- Tfo 



I 



OV MINEHALf. 



26|L 



IV. The Colouring or Soiling, 

aerals colour either strongly, as in scalj ^ed and 
I iron ores, and porcelain^ earth ; or slightly^ as in 
cob^t*echre. 

V. The Adhesion to the Tongue, 

is character occurs Qviy in those friable mineraU 
i are cohering. It varies in intensity, being either 
I or strong. 

VI. The Friability. 

able minerals are either /oose^ that is, when th^ 
les have no perceptible coherence, as in blue iron* 
; or cohering, in which the particles are sligtitlj 
icted together ; they are either feebly cohering^ as in 
tain-earth, or strongly cohering^ as in potters- 
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PARTICULAR GENERIC EXTERNAL CHARACTERS 

OF FLUID MINERALS, 



« ■ 

Fluid minerals possess fewei^ characters than fSriafaiifflU' 
nerals^ The following four are all that occur. 

1. Tkt lustre is either metaUtc^ sk in merciirj ; m nd* ' 
nous^ as. in rock oil. The lustjre is thf^gif^f^ 

^ %Th trangHtrency. : The foiytowiiig #re aft ih^ 

.. grees . necessary for the ]mrpqs^ cKt j^^^gg^^^ 

tiflsn. Iv Tronsparcikfy a4 in naphjIilMi. |8tf,.?3l^ 

^/e<{ or turbid, as in mineral oil: ,andyli. Q p s pi 

as in mercury. 

3. Thtfiuidity. Here we have only two degrees to 

observe, 1. Fluids as in mercury and naphtha; 
2. Viscid^ as is sometimes the case with mine- 
ral-oil. 

4. TAe wettingy by which we understand the wetting 

of the fingers when they touch the minerll. - K 
is analogous to the soiling in solid and friaUe 
minerals. Mineral oil wets the finger, but mer- 
pury does not. 
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GAINING GENERAL GENERIC EXTER. 
NAL CHARACTERS. 



III. THE UNCTUOSITY. 

ne minerals feel greasy ^ others meagre, and in order 
tinguish the different degrees of greasiness, the fol- 
g distinctions are employed. 

Vevy greasy f as tailc and graphite. 

Greasy, as steatite and fullers earth. 

Rather greasy, as asbestug and polished serpen- 
tine. 

Meagre, as cobalt. 

ie greasj and very greasy minerals are generally ve- 
fl and sectile, and become shining in the streak, 
feels smooth, biit hot greasy ; porcelain earth feels 
,nd fine, but not greasy. 

IV. THE COLDNESS. 

hen different kinds of minerals, all having equally 
th surfaces, are exposed for some time to the same 
erature, we find by feeling them that they possess 
ent degrees of cold. To use this character with 
sion much practice is required ^ but those who have 
itomed themselves to it, are able, by the mere feel, to 
iguish serpentine, gypsum, porphyry, alabaster, 
I, &c. from one another, and can also distmguish ar- 
tificial 
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tificial from true gems. It is, however, principallj mi 
in determining polished specimens. The different it* 
grtea mentioned in the Tabular View are, 

1. Very cold. Examples, the precious stones, merciu 

Tjf and agate. 

2. Cold. Examples, Polished marble or limestone. 

3. Pretty cold. Examples, Serpentine, and gTptmtt 

or alabaster. 

4. Rather cold. Examples, Coal and amber. 

V. THE WEIGHT, 

The degrees of the specific gravity of minerals are the 
following. 

!• Swimmings or supernatant, which comprehends all 
minerals that swim on water, and in whidi tke 
specific gravity is under 1000, water =1000. 
Example, Mineral oil, mountain cork, and mine- 
ral agaric. 
3. Lights in which the specific gravity varies from 1000 
to 3000. Examples, Amber, sulphur, and black 
coal. 

3. Not particularly heavy ^ or rather heavy j in whicli 

the specific gravity varies from 2000 to 4000. 
Examples, Quartz, flint, and calcedony. 

4. Heavyy from 4000 to 6000. Examples, Heftvy 

spar, copper pyrites, and iron- pyrites. 

5. Uncommonly heavy ^ all minerals having a specific 

gravity above 6000*. Examples, Native metals, 
as gold, silver, &c. ; ores, as galena or leadglancCf 
tinstone, &c. 

t 

• 

The first and second degrees, which comprehend the 
liwimming and light minerals, contain all the inflammable 

minerals 9 
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nerds ; the third, with a few exceptions, all the earthj 
nerab ; the fourth, the greater nutnber of the ore9 ; 
1 the fifth, the native metals and a few ores. 

VL THE SMELL. 

[}f this we can give no definition, and shall therefore il- 
trate it by the mineirals in which it occurs. 
[t is observed either when 
1. Spontancfmsly emitted^ in which case it is 
« a. Bttuminousy as mineral oil, and mineral pitch. 

b. Faintly sulphureous^ as natural sulphur. 

e. Faintly bitter^ as radiated grey antimony-ore. 
9. After breathing on it^ in which a clayey like smelly 

as in hornblende and chlorite, is produced. 
3. Excited by friction. 

a. Urinous, in stinkstone. 

b. Sulphureous, in iron-pyrites. 

c. Garlick-like, or arsenical, in native arsenic and 

arsenic pyrites. 
4» Empyreumatic, in quartz and rock crystal. 

VII, THE TASTE. 

Chis character occurs principally in the saline class, for 

ich it is highly characteristic. 

The varieties of it aire 

1. Sweetish taste, common salt. 

3. Sweetish astringent, natural alum and rock-butter. 

3. Styptic, blue and green vitrioL 

4. Saltly bitter, natural Epsom salt. 
5* Saltly cooling, nitre. 

6. Alkaline, natural soda. 

7. Urinous, natural sal-ammoniae 

Ll 0H 
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On Describing Minerals. 

Most of the species exhibit man j yarieties of ^handfr 
which are generally distributed throughout a number of 
individual specimens ; hence it follows, that in order to 
obtain a distinct conception of a species, we most ex- 
amine not one, but many different specimens of it The 
descriptions of the species ought to be executed in tiie 
order laid down and followed in the preceding account 
of the External Characters ; that is, beginning vrith co- 
lour, and then the other characters, in the order there 
stated. 

The following description may senre as an example of 
the mode of arranging the External Cbaractera. 

Precious Garnet. 

External Characters. 

All tlie colours of this mineral are deep-red^ which al- 
ways inclines to blue ; the principal colour is cotundnru- 
red^ which passes into cherry-red, and blood-red^ and it ap- 
pears even to run into brownishred and hyacinth^rtd. 

It rarely occurs massive, sometimes disscminakd^ and 
in angular pieces ; but most frequently in roundiih grains; 
and crystallised, in the following figures : 

1. The rhomboidal dodecahedron, which is the fiindi^ 

mental figure, 

2. The rhomboidal dodecahedron, more or less deeply 

truvcaicd on all the edges. When tht truncatiog 
planes become so large as to obliterate the ori- 
ginal planes, there is formed the 

3. Leucite crystallisation, 

L 
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4. Rectangular four-aided prisnif acuiaiaBied on both 
extremities with fom^i^lanes which are set on the 
lateral edges. 

The fundamental crystallisation alternates from very ' 
rge to very small; the others are middU-aizedy amall, and 
ry mmJlp 

The crystals are all around cryataUiaed^ and imbeds 

A 

Tlie surfofit of the grains is usually roughs uneven^ 
T gramUaied ; that of the crystals is almost always 

InteniaHy it alternates from splendent nearly to glist- 

dng, «nd the lustre is .intermediate between vitreous and 

suums. 

The Tnicture is more or leaa perfect coTichoidal; and 

imetinicitf concealed foliated. 

The fragments are indeterminate angular^ and rather 

arp-cfdged. 

It sometime^ occurs in lamellar distinct concretions* 

It alternates from transparent to translucent* 

It is so hard as to scratch quartz. 

It lis rather difficultly frangible. 

it is heavy. 

Specific gravity 4.830, fTenier* 

« 
Werner recommends the more essential characters of 
e mineral to be printed in a different letter from that of 
If others^ in order that they may more readily strike the 
re, — a practice which is followed in the preceding de« 
xiption* 

• ■ 

Mineral 
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In arranging coUeclion? of simple minerals, Ihe 
method ought to be followed as in tlie descriptitNU df 
tLem ; that is, all the varieties of each character oughl to 
be brought together and orranged in aDaturaloitet 
raid each series should follow in the order of the dcBcdp- 
tion. Thus all the different kinds of colour should bear- 
ranged together, and placed first; ne^^t the ditTerettt va- 
rieties of form ; then of lustre ; fracture; fragnients: dis- 
tinct concretions; transparency; streak, &c- A coa- 
■ plele collection, arranged in this way, forms a most faite- 
I nsting and beautiful spectacle, and tt also enables ns rea- 
dily to acquire a perfect and distinct coaception of fle 
species, however extensive it may be. 

The possession of a well arranged Collection of Mi>^ 
rals assists rery much in the knowledge and diBcriminr, 
tion of mineral species. In the progress of our mincj : 
logical studies, we shoold omit no opportunity of visitii!. 
and examining mineralogical cabinets, tbe collections 
of jewellers, the work shops of lapidaries, and in our 
walks and journies, every mineral that comes in onrmj 
,^ught to be examined and referred to its place in the iffs 
In this island, there are already many vaJuaWi 
r xuneralogical cabinets, both public and private, tiie sv 
was to which is liberally granted to all those who tstt 
an interest in mineralogy. 

In Scotland, the most considerable public coHec^on^ 
■re those of the University of Edinburgh, andoflti^ 
FrsfesBor of Natural HLitory, which are cxliibited and 
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ined during the Lectures on Mineralogj. In the 
erian Museum at Glasgow there are many valuable 
interesting specimens of minerals. The most com- 
private cabinets in Scotland are those of RoBEat 
•usoN, Esq. of Raith, and of Thomas Allan, Esq. 
)urgh. 

le Mineralogical Collection in the British Museum, 
the addition of the Grsyille Cabinet, is now so 
sive and complete, that it is cmisidered as one of 
lost valuable in Europe. The collections of Sir 
BAM HcMKy and of Mr Hewland, are also very 
fsting, and particularly rich in the rarer and more 
Ue minerals. The Leskean Cabinet in Dublin^ 
roperty of the Dublin Sodetj, originally of consi- 
le extent, is daily increasing, and very lately has re- 
1 valuable additions by the contributions of their 
at Professor of Mineralogy, M. Gibseke *. 

CHEMICAL 



t is to be regretted, that there are no regular CoUectioiia of Minerala 
id in Edinbaii^, the lapidaries confining their attention prindpeDy 
fitting and p^1iffh^»g of gems, agates, ftc. In London, howercr, the 
. Iy» an opportunity of purchasing small collections, which will aid 
7 much in his studies. Mr Mawb, 149 Strand, London, has advertised 
ions of this description. On the Continent, many mineral dealers 
) smaU assortments for the use of the student ; the best chosen 
ringed collections of this description are those made by the Inspector 
AW at Frcybeig, and by Dr LaovHiao at Frankfort on the Maine, 
xtendve and costly coUectionf arc sold by Mr HawLAVo of Loa- 
Mi also by Mr Maws. 
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IE Chemical Characters of Minerals are (ho^ We olM 
by their Complete Analysb ; and the changes induced 
hem by the action of. the Atmosphere,— 'Water,-— ■ 
Is, — and Heat, by means of the blowpipe. In thii 
rk. We shall not enter ori the' various mo(fes followed 
hemists in th^ Complete Analysis of minerals, but 
ine ourselves to a short account of the Chemical 
racters obtained by the other ifteans just enumera^ 



i. Jctiofi bf th^ Atmbsphefeii 

[any mineraili, on exposure tp the atmosphetje, expe^ 
:e considerable changes in colppr, lustre^ hardness, or 
y, fait in pieces, deliquesce, are converted into vl- 
, &c. owing partly to th^ abstrfi(;tion of the waters 
;h enters as a const! tuei|t part, into mapyf>minera]i» 
ly to the absorption of water from the atmppphcfv 

Mm by 
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hj the minerab, or lo the osidation of lome of the con 
■tituent parts of the mineral. 

a. Action of Water. 

Water cither forms a chenitcal combination with mi- 
Aerals, and completely dissolves them, as is the case with 
the mineral salts; or it acts by simply destroying thar 
^ate of aggregation, when the mineral falls into im^ 
pieces with an audible noise, as is observed in bole : otit 
falls without noise, into small pieces, which are soon dif- 
fused through the fluid, without either dissolving in it, 
or becoming plastic, as in fullers''- earth, and some mioe- 
rals, as unctuousclays, it renders plastic. Other mine- 
rals absorb water in greater or less quantity, which al- 
ters their transparency, and also their colour. 



3. The Jetion of Adds. 

Acids act powerfully on many different minerali, ami 
jre the principal agents employed in their complete (ina- 
Jj^sis. When we wish, by means of acids, to obtain some 
obvious characters, the dilute muriatic acid is tli«t whicii 
is generally employed. The native carbonates eflerreK^i 
and are soluble in it. In some, as in agaric miaera], 
calcareous -spar, and witherlte, the effervescence is briak, 
and the solution rapid ; in others, as in dolomite, eren 
when pulverized, the effervescence is feeble, and the lolu- 
fion slow. Some of the earthy minerals which contsin 
silica, water and alkali, in a particular state of eomhina- 
tion, if pulverized, and covered with ao acid, are, in the 
Bpace of a few hours, converted into a perfect jelly, as 
Refute. 
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4. Ihe Aetian of the Bhtvptpt. 

■fac blowpipe is a tube of silver, copper., brass, or of 
glas", for delivering a continued stream of air. The 
stream being directed across a flame, turns it more or less 
from its vertical position, concentrating it at the same 
time, and occasioning a more powerful combustion. The 
air employed is generally either tliat of the atmos- 
phere, or air which has been breathed ; sometimes oxy- 



gen gas js 



made use of, and sometimes an innammable 



gas, as the vapour of boiling alcohol. The continued 
stream of air is furnished by some apparatus, sucli as a 
pair of double bellows, a gazometer, a large bladder, or, 
jhit is most convenient of all, by blowing with the 

Bqpew persons, Mr Aikin remarks, are able at jii^st, to 
Woduce a continued stream of air through the bloiv- 
pipe, and the attempt often occasions a good deal of fa- 
tigue. The first ihing to be done is, to acquire the ha- 
bit of breathing easily, and without fatigue, through the 
nostrils alone ; then to do the same when the moutli ii 
filled and the cheeks inflated with air, the tongue being 
at the same time slightly raised to the roof of the 
mouth, in order to obstruct the communication between 
the mouth and the throat. When this has been acquired, 
the blowpipe may be put into the mouth, and the con- 
fined air expelled through the pipe by means of the 
muscles of the cheeks ; as soon as the air is nearly ex- 
hausted, tlie expiration from the lungs, instead of being 
made through the nostrih, is to be forced into the cavity 
of the mouth; the communication is then instantly to 
be shut again by the tongue, and the remainder of the 
«spiratioa is to be expired through ttie nostrils. The 

Lsecopd, 
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second, and all subsequent supplies oC air to the blavj^ 
ore to be introduced !□ tlie ssmt; manner as the fintt 
Thus, with a little practice, the power may be obtuned 
of keeping up a contiDUed blast for a quarter of an liour^ 
or longer, without inconvenience. Much depends on ikt 
size of tiie external aperture of tlie blowpipe. If io 
, Jbrge that the mouth requires very frequent replenishing, 
4lie tlsnie will be ivavering, and the operator will soon be 
«ut of breath i if, on the other baud, tbe aperture be 
Coo small, the muscles of the cheeks must be stronglj 
contracted, in order to produce a sufTicient current, and 
' {Hiin and great fatigue of the part will soon be ihe conse- 
quence. An aperture, about the size of the snmlleiit 
fUn-hole, will generally be found the mojt corivenienl. 
I tbougb, for particular purposes, one somewhat larger, oi 
K little smaller, may be required. 

The fuel for the lamp i^ oil. tallow, or vrax ; and al 
tlicsc the wax is the best, tlie oil the worst. 'J'he vkV 
«bould neither he snuffed too bigh nor too low, nail 
should he fl little bent at its summit .Aim the blA»t of thr 
^ipe. The flame, while acted on by Ihe blavrpipe, wiU 
consist of two part*, an outer and inner : the letter will 
of a pale blue colour, converging to a point at the dia^ 
VtCance of about an inch from the nozzle ; the former will 
f the of a yellowish colour, and will converge less peri'eclly- 
Thc most intense heat is just at the point of the blie 
&me. The white flame consists of matter in a sta^of 
fiill combustion, and oxygenates substances immerscctin 
it : the blue flame consists of matter in a state of iittf^ 
feet combustion, and therefore partly de-oxygenates Dip- 
tallic oxides which are placed in contact with It. 

Various substances are employed for supporting tlit. 

mineral, when under|;oing tjie action of the ^Ipwpipf- 

' ThMB 
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riicse are of two kiiids^ cnmbustible and iiicoTnliustlble. 
The comljusUble support, used chiefly for ores, is cliar- 
'oal, TJie closest grained and soundest pieces of cliar- 
oal, of elder or lime-tree, are to be selected ; or a sup- 
)ort may be made of well pulverised and heated char- 
Kial and gum tragacantli. The gum should be dissolved 
n water, and powder of charcoal added to it. until it be- 
:omes very viscid, when it is to l>e formed into parallelO' 
lipeds, and sloivly dried. TJie incombustible supporti 
ire, metal, glass, and earth ; in the use of all which, one 
^nersl caution may be given, to make them as little 
lulky as possible. The best metallic support is platina, 
iccause it is infusible, and traDsmits heat to a less dis- 
aiice, and more slowly, than other metals. A pair of 
Jeoder forceps of brass, pointed with platina, is the best 
upport for non-metallic minerals, which are not very 
u&ible ; for tlie fusible earthy minerals, and for llie in- 
jsible ones when lluxes are used, lesf-platinn will he 
lund the most convenient. It may be folded like paper 
ito any form, and the result of the experiment may Iw 
btained, simply by unfolding the leaf in which it was. 
'rapped up. Glass supports, are slender glass tubes, on ■ 
he extremity of which the mineral to be examined i>< 
emeiited by heating. Earthen supports are, either of" 1 
mall pieces of kyanite, or, when a kind of cupellation tv ' ( 
o be performed, they are made of bone-ssli, In order to 
tbsorb the lilltarge, and other impurities. * 

Tbesize of the specimens to be used in our experiments, - 
depends in some measure on the magnitude of the flame to ' 
vhicli they are exposed. In a blowpipe having an aperture 
not larger than a fine pin, the piece ought not to be so large 
asapea. A good deal also depends on the fusibility of the 
ntinerol ; for if it is very fuailsle, « Qiuch larger piecf 

mar 
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maybe used Ui&n when it is diflicultly fusible : i:. : 
one case, it may be the size of a pe* ; iu ibe olh> i 
shoulJ notesceed tliat of a pin's heaj. The lieai i. 
t^plied to investigate the properties of mioeral subst.ji 
should be very low, not exceediiig that nhich esi=l; . 
little the outsiile even of the yellow flame. At this tem^ 
1, peratiire, the phosphorescence is best extricated, anddfr 
crepitation for the most part takes place, the fusible in- 
'■ flammables begin to melt, and ihe metallic and most otbtr 
tRineral salts lose their water of crystallisation. The j«l- 
!ow flame will raise a mineral to a tolerably full red li^si ; 
and it is the temperature hast fitted for roasting aH ; 
metallic ores. In the still higher degree of heal i 
duced at the point of the interior blue flame, altbougri 
iome minerals still continue refractory, aud undergo bit 
little change of any kind, yet the grtaler part are Toy 
aensibly altered. Some, as p;:ar]»tone, enlarge very oon- 
siderably in bulk at the first impression of the heat, but 
are wKh diliiculty aflenvards brought to a state of A- 
lion: others are melted only on the edges amd nglMi 
iind in some, a complete fusion takes place. 
' In examining earthy minerals with the bloTTp^e. do 
fluxes are required ; whereas to most of the mcEallic ore* 
flusea will be found at almost all times a very useful ■nil 
fcften a necessary addition. The ores of the dilijcultly 
Reducible metals, such as manganese, cobalt, chr otue, iwl 
f|iteniut!i, are characterised by the colours which Ibeit 
btides give to glass. In all these ca^es, therefore, ^tuf 
r fluxes must be largely made use of, both to dissolve lh< 
' (larthy matter with which the oxides are generally iConi' 
^ned, and to furnish n body, with little or no ccAovit of 
n, which may receive, and sufficiently dilut«, the 
inherent colour of the- oxide. When the object is B«t 

only 
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tmiT- to dissolve the oxide, but at the same time to retain 
it at a high state of oxidation, the flux employed should 
be either nitre, or a mixture of this M'ith glass of bora*^ j 
Or, stitl better, nitrous borax, formed by dissolving coia>^ 
mon borax in hot water, neutralizing its excess of alkali:^ 
by nitrous acid, then evaporating the whole to dryness,' 
and lastly, hastily melting it in a platina crucible. For 
an active, and at the same time non-alkaline flux, boracto 
acid may be used, or neutral borate of soda ; and where a 
slight excess of alkali is required, or at least does no 
harm, common borax by itself, or mixed with a little 
cream of tartar, when a strong reducing tlux is required^a 
may be had recourse to. For coloured glasses, the pmtl 
per support is leaf-platina, but for reductions charcoal. 
In the latter case, the ore, previously roasted, if it con- 
tain either sulphur or arsenic, is to be pulverised, and ac- 
curately mixed with the flux ; a drop of water being then 
added, to make it cohere, it is to be formed into a hall, 
and deposited in a thallow hole in the charcoal, being 
also covered with a piece of charcoal, if a high degree of 
iieat is required. In the easily reducible metals, a bit of 
the ore being placed in the charcoal, and covered with 
glass of borax, will, in the space of a few seconds, be" 
nielted by the blowpipe, and converted into a metallic 
globule, imbedded in a vitreous scoria. In all cases 
where a metallic globule is obtained, it should be sepa- 
rated from the adhering scoria, and examined as to its 
malleability, and other external characters : being then' 
placed a second time on the charcoal, but without flux, 
it is to be brought to the state of a gentle ebullition, du- 
ring which, the surface being oxygenated, ■■sill exSiiffi a 
heavy vapour, that condenses on the blowpipe, or falls 
down OB the charcoal, in the form of a powiiei , or of 
^^ specular 
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specular crystaU, from the colour, and other cbancten' 
of which, the nature of the metal may probably be aaca- 
tained. If any suspicion is entertained of a portion of 
•ilver or of gold being mixed with the osydable metal, 
the button must be placed on an earthen support, and 
there brought to a full melting beat: by degrees, theoxyd- 
able metal will become scoriGed, and will entirely sink iflbr 
tiiesupport, leaving on the surfuce a bright bead ofy&UMe- 
tai, if any such was coDtained in the alloy ; but the pto- 
jKirtion of this last being generally very small, and the 
' entire mas^ of the alloy ollen not exceeding alarge sliot, 
it is not unfrequently necessary to have recourse In the 
magnifying-giass to be fully convinced of the preseonor 
absence of the tine metal •, 



As it is of importance to know particularly the vaiwui 

changes induced on minerals by the action of the blow- 

> [npe, we shall now give a short enumeration of themf- 

I^ — Changes which are effected on Minerals by the tiiylt 
action of the Heat of the Blowpipe, without ihe Ji- 
dition of Flvxen. 

it, Appearances which are not necessarily accolnpaiu'" 
with any permanent change of the mineral. 



• The observHions on the action of Ihe Wowpipe, I oive la ill *""■ 
^Via. Man. p. 3S. 
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(^.^Phosphoresteficc. There are tiro kinds of this phe- 
nomenon : in the one there is but a single colour, 
which IS either white or red ; in the other, there 
are many different colours, with a very bright 
light, as we observe in iSuor-spdr and apatite. 
h. The colour of the fiame. Thus, Celestine, or sul- 
phate of strontian, colours the blue part of the 
flame of the lamp pale red. 
'Appearances which are associated with perrnanent 

changes of the mineral. 
A. Changes which do not affect the form of the mine" 
raL 
1; Alterations in the Colour j in which aire to be ob- 
served, 

a. The tarnish. 

«. Simple tarnish: 

fi. Variegated tatnish. Examples, Pyrites. 

b. Total alteration of colour^ in which the colour 
- of the whole mass of the mineral is changed. 

Thus, Yellow iron ochre becomes through^ 
out red, red cobalt-ochre blue, and lucullite 
loses its colour. 
2. Destruction of the lustre ^ of which there are ex- 
amples in white mica^ and foliated gypsum. 
8. Change^ or complete destruction of the transpa- 
rency. White mica, when exposed to the 
flame of the blowpipe, affords an example of 
this character. 
4. Change of the refracting power. Some trans- 
parent minerals, when exposed to the blow- 
pipe, become cracked in the direction of the 
rleavages, and thus experience a change in 
^ N n their 
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didr ftflrtctiiig power.' TUi $f p mnm ee at 
fttdi in tn eoeelleBt mcflii of MMrtainiDg the 
demTAgv oF tone mincftli. Example, Heavj- 
' ipar. 

5. Cka»gi9 «» MoKiiiy. 

0U InereaBt of banfaiev, ak in potters dtj. 
I. Caldttalioli or diminatioB of Itarfaeai, as io 
calcareous-Spar. 

6. Extric0ium rfmnelL 

The mineral named p yro t wmBle exhales the 
stneU of oxygenated mvrialie acUU 

7 4 • * ^ M 

. Jcjutmig a toHe. 

Tims soane, as cakareoos-spar, acquire so 

attealine taate ; others, as heafy^^Mr, a kepatk 

toitt ; and some, as celestlnc^ or sulphat of 

strontian, an aeid toitt. 

B. Changes whkh after tke Fotm, and sl^ghify aged ik 

Svb$tanet of tke Minefat. 

1. The loss of water of crystallisation^ as in borax, 

and alum. 

2. Decrepitation^ or the splitting of minerals into 

larger and smaller fragments, with more or 
less force, and with a louder or feebler nobe; 
by which the water of crystallisation of the 
mineral is converted into vapour, or the air \^ 
its interstices is expanded. Two kinds of tb» 
character may be distinguished ; in the one, as^ 
in galena or lead- glance, the mineral splits in- 
to larger pieces, with a loud noise ; in the 
other, as in rock salt, it springs into smaller 

pieces, with a feebler noise. 

S. 
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3. Sublimation^ when a portion of the mineral is 

changed into Tapour, without utidergoing anj 
other change, as is the case with mercury. 

4. Exfoliation^ or the separation of the folia of a 

mineral from each other, by which its bulk is 
increased. This is principally caused by the 
separation of the water of crystallisation. Ex- 
amples, Foliated gypsum, spodumene^ and ra- 
diated zeolite. 

5. Efflorescence^ when moss..like shoots appear on 

the planes or 'edges of the mineral. It oc- 
curs, although not in a very striking manner, 
in topaz. It is probably caused by the escape 
of a very minute portion of gas. 

6. Intumescence, when the mineral increases in bulk, 

during which a number of small air bubbles 
are formed, thus giving to the mass a spumous 
aspect. This is caused either by the escape 
of air or vapour, or both. Example^, Meio- 
nito and lepidolite. 

7. Boilings when, in melting, a mineral exhibits a 

bubbling motion, or appears much agitated, 
as is the case in the fusion of borax, and ba- 
saltic hornblende. 

8. Arborisation^ when the whole mass shoots into a 

fruticose, branched, coralloidal, or contorted 
form, as in borax, fibrous zeolite, gadolinite, 
and prehnite. ' 

9. Rounding, when the edges and angles are melted 

and lose thereby their sharpness, as is the case 
with talc and other minerals. 

10. 



I 



» . 



284 ' CHEMICAL CHARACTERS 

10. CUazuig^ whim only the snrfiM«,4if Ae ni)uieral 
-bomIU, and i% appnn at if osi^rMlirith a glase 
or varnisbt as in groiAtite. 

IL Friiiingy when smgle parts of the mass are 
melted, while others ranain unaltered. This 
charact^ is well seen in those ysirieties of 
compact felspar which are mixed with quarts. 
It often enaUits us to discover intermixturei 
in minerals which odierwise would escape our 
• notice. . . >. • 

.12. Imperfeci fuiiomf when the whole ititneral mm 
into an imperfect tenacious mass^ and there- 
fore does not form a globule, as in chlorite. 

Is. Perfect Jueiimy when the whide mineral is per- 
fectlj melted; and forms a globuk or bead, as 
in felspar and borax. 

)4. Cryitalluaiumi when a mineral, after it hai 
been fused, and begihl^ to cool, assumes s re- 
gular external form. Examples, Brown and 
green lead-ores, and carbonate of soda. 

jC. Changes which alter the Form and Substance of tie 
Mineral. 

1. The burning or oxidation, when a part, or th(5 
whole of the mineral unites with oxygen, du- 
ring which the following appearances are to be 
distinguised. 
a. The glowing, during which there is a slow 
combustion, and volatilisation of thj^ com- 
bustible, but without flame or smoke, as is 
glance-coal. 

J. 
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i. The flaming. Rapid coinbastion with flame^ 
, in which we have to notice the different co- 
lours of the flame, as in black coal, 
c* The smoking. Volatilisation of the mineral 
with smoke, which is again readilj deposi- 
ted on cold bodies. Examples, Black coal, 
and native antimony. 
d* The oxidation or calcination^ which is the con-< 
version of a mineral into an earthj metallic 
oxide, either on the surface, or through the 
whole mass of the mineral. 
' e. The vitrification^ or the conversion of the mi- 
neral into a glassy metallic oxide. 
f. The cooking. The conversion of a mineral 

into a coak, as in black coal, 
g*. Tbe incineration. The conversion of a mine-* 
ral by combustion into ashes, which occurs 
in some instances only oil the surface, as in 
glance-coal; in others, again, throughout 
the whole mass, as in brown coal^ and some 
kinds of black coal. 
S. The reduction^ when the mineral is reduced to 
the metallic state, as white lead- ore by the 
escape of carbonic acid, tinstone by the ab- 
straction of its oxygen, and cinnabar by the 
escape of its sulphur. 

heating minerals without addition before the blow- 
we have further to attend to the other conditions of 
ccarring phenomena. 

> The time in which they precede each other, whe- 
ther they follow, 
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«• Very quicklj'. 

/3. QuicUj, 

y. Slowly. 

)• Very slowly. 
h. According as one or several occur. 

«• When a mineral shews but one of the above- 
mentioned phenomena, as in the melting of 
compact felspar. 

fi. When many occur in succession, as in the bub- 
bling, boiling, and melting of borax. 

y. When many occur at the same time, as in black 
coal, when smell, flame, smoke and coaking 
occur together, 
c The degree of alteration which a mineral experi- 
ences, is either 

«• Great f when a greater portion of the mass is al- 
tered. 
, /3. Small^ when a small part of the mineral is chan- 
ged, 
d. The universality Qf the change ; in which respect 
they are said to be 

«. Complete^ when it refers to all the constituent 
parts of the whole mineral, as in native anti- 
mony, which is entirely volatilised in the form 
of smoke. 

/3. Partial^ when the change is only in part, not in 
all the constituents of the mineral. Thus, in 
antimonial silver-ore, the antimony is volatili- 
sed, but the silver remains ; and in glance-coal 
the coaly parts disappears while the earthy 
parts remain behind in the form of ashes. 

II. 
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Changes effected on Minerals when mixed witJ^ Fluxes^ 
or reducing agents^ and exposed to the Heat of the 
Blowpipe. 

i. Fluxes. 

anous kinds of fluxes are used in assisting the 
melting or fusion of the mineral ; some of which, 
under certain circumstances, act as reducing 
agents, others, as nitre, as o:x{dising agents. 
They are first pounded, and those which have 
water of crystallisation are deprived of it by 
heating, and either ground fine with the mineral 
to be examined, and a portion of it, dry or moi- 
stened with water, is brought before the blow- 
pipe ; or the flux is first brought to a state of 
complete fusion, and the minei^al, either in. the 
state of powder, or in small pieces, is thrown 
into the liquid flux, and the blowing is continu- 
ed. 

a. The principal fluxes are the following : 

1. Red lead, for many earthy minerals. 

2. Fbior-spar^ which is a good test for gypsum, 
with which it forms an enamel. 

3. Gypsum^ which is an excellent test for fluor- 
spar. 

4. Boraxy which is of very general application in 
earthy and metalliferolis minerals, sometimes 
as a flux, sometimes as a reducing agent. It 
is used with most advantage when in the state 



of glass. 
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5. Borax-nitre^ or borax in which its excess of al- 

kali is saturated nith nitre. It is an exceilent 
^ jQux, particularly for metalliferous minerals. 

6. Carbonate of Soda, an excellent test for siliceous 

minerals. 
Y. Cahonate of potash. 

8. Mtcrocosmic salt.- A very genemUj useful flux. 

9. Glass of phosphorus^ which is phosphoric acid in 

the state of glass. 

10. Nitrey a flux particularly fitted for inflammable 
minerals, and also a powerful flux for metallic 
minerals. 

All the diiferent kinds of flux, with exception 
of nitre and borax-nitre, which deflagrate witfc 
charcoal, may be used with any of the usual 
supports. 

ii. Redwing Agents. 

i. These either abstract oxygen from the mineral, or 
protect it from the action of that gas. 

Charcoal^ which is used as a support, acts in 
this way ; but charcoal powcler is much' more 
efficacious. Oil is sometimes also employed 
as a reducing agent, when it is mixed with 
the mineral in a finely pounded state. 

In treating nunerals with fluxes and fieducing 
agents, we have further to observe, 

iii. Their relation to the Fluxesr, 

jbere we have to attend to 

a. The solubility or insolubility of minei^als in the 
fluxes. During the solution we have to ob- 
serve, whether it is effected calmly ; with 
the evolution of gas, as in the solution of 

grey 
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grey manganese-ore in borax; or with a 
kind of tntumescenee ; and we have also to 
notice whether it is effected quickly or slow- 

h. The colouring of the fjux^ in which is to be 

noticed, 
. ie. The kind of colour which the melted, ]D0$s 
assumes. Thus borax becomes smalt- 
blue when melted with cobalt-ochre ; of 
a hyacinth-red colour, when melted with 
a small portion of grey manganese-ore ; 
but of a yiolet-blue colour, when a great- 
er portion of that ore b used ; and black 
with other minerals. 
fi. The degrees of fixity of the colours. It is 

in this respect 
. 1. Fixedy as in the blue colours which borax 
communicates to glass. 
3. Evanescent^ when the colour remains as 
long as the mineral is in a state of 
fusion, but disappears on cooling. Thus 
glass of borax, in which a ferruginous 
mineral has been dissolved, has a green 
colour when in a state of fusion, but 
which disappears on cooling. 
3. Changeablcy when the colour of a glass is 
changed according to the part of the 
flame in which it is held. Thus glass of 
borax, with a little oxide of manganese, 
is of a violet-blue cploujr when kept in 
the oxidising part of the flame ; but 
loses this colour whjen exposed to the 
reducing part of the fliome. 

Q • 0-f 
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fe »Tht BnimHim of <fa wMwrwIi tii iktjimiteif or mk- 
cAy V^M**' whidi is dthcr 
«. Pa^y when aU die parte 4if the minccal are n- 
4uGed. 
• #• Imperfeeif when onlj part b reduced. 



III«---TAe omoM* IVochcte o&tomeiZ iy tte oMim o^de 

Blmofipt on MimtroU. 

They maj be di? ided mto the fblkiwing kindi : 

A. GtoMB^ which ii a more or lesa tranqiarent tob- 

stance, with a smooth sfurface^ coiiehoidil finu:- 
tore, and ritreous lustre. It maj he disdogvUi- 
edin regard to 

1. Dtmiiy^ into 

a. Cofapoe^ glass. 

b. Vtriendar glass, with single vesicnhur caTities. 

c Spwmious glass, with so manj TesicoUur cavi- 
ties as to give the mass a spumous character, 
as in obsidian and pitchstone. 

2. TVafurparency, into 

a. Char glass^ which is transparent. 

b. Clouded glass, with transparent places, but par* 

tiallj clouded. 

c. Muddy glass, which is only translucent. 

B. Enamel, which is an opaque body, with smootk 

surface, concfaoidal fracture, and a vitreous lastre, 
sometimes inclining to wa^cy. It is distipguifb- 
ed in regard to 
1. Density, into 
a. Compact, as in gypsum. 
h Vesicular, with single vesicles. 
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e. SfumumB^ with many Tetida^ as in fibro: 
zeolite. 
8. Coltmr^ which is 

Snowrwhitc^ as in gjpsum, fibrous zeolite and 
fTpsum ; greenuh'white^ as in nephrite. 

C. Slagt which is generally an opaque, seldomer a 

translucent body^ with the surface full of holes. 
In regard, to 
i. Density^ it is 

a. Compact. 

b. Vuicular, 

c. Spumous. 
ii. LustrCf it is 

a. Dull, 

b. Glaisy. 

c. Metallic. 
iii. ColoiUTj it is 

a. Blade. 

b. BrowHf &c. 

iv. In regard to the magnet^ it is 

a. Attracted Igf the magnet^ as in the slag of chlo« 

rite, and several varieties of mica. 

b. Not attracted by the magnet. 

D. Fritj which is a bodj exhibiting on its fracture- 

surface parts vitrified and parts unyitrified. Here 
the colour also is to be attended to. 

E. Regulus or King^ whi<^h is a metallic globule. 

F. OchrCf an earthy-like metallic oxide^ in which the 

colour is to be attended to. 



/ 
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G* Coakf if commoii bUck coal after the diss^pi&t 
of its more TolatOe parU. 

H. Charcoalf is a black* ligbt, feeUy glimmering, 
easily incinerated, hydro-carbamaied bodj. 

I. Ashes. 



E. IncrustcAion^ wbicb is a fine dust-like powder, de- 
posited during the Tolatilisation of a mineral on 
its support, or upon a cold bodj beld over it. 
It may differ in kind : 

1. Sootf a black or brown coaly substance, formed 

from black coal, &c. 

2. Sulphur. 

3. Metallic oxides, in which we have to attend t» 

the 
a. Kind of colour, which is 

«• White, as in antimonial and arsenical in- 
crustations. 

^. Yellow, as in incrustations of lead. 
6. Degree ofjixily of the colours, which is 

«. Fixed, as in incrustations of antimony. 

ifi. Changeable, at different temperatures. Tbus 
bismuth crust or incrustation continues of 
a yellow colour, as long as the flame plays' 
upon it ; but becomes white on coolidg. 

IV. — Changes that take place in the Products after the Ex- 
periments are finished. 

Thus heavy-spar may be melted so as to form an ena- 
mel ; but this enamel is not durable, as it falls to pieces^ 
a few hours after it has cooled. 

I 
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Neumab^^s Blowpipe. 

I have just seen, in Mr Brande^s Philosophical Jour^ 
nal, the description of a blowpipe by Mr Neuman, which 
appears to be the best hitherto contrived. Mr Neumanns 
description is as follows. 

*^ Aaving frequent occasion to condense the air in cavi- 
ties, I had observed with some surprise the length of time 
required by the air so confined to escape through such 
small apertures as might exist, or were purposely made 
into these cavities, and in conversation with Mr Brooks 
he suggested, that if the stream were tolerably equable, 
the principle which gave rise to such an effect might be 
followed with advantage in the construction of a blow-r 
pipe, and I have since verified this idea. 

^^ The instrument I have made consists of a strong 
plate-copper box perfectly air-tight, three inches in width 
ind height, and four in length, a condensing syringe to 
force air into the box, and a stop-cock and jet at one end 
sf it to regulate the stream thrown out. The piston-rod 
)f the condenser works through collars of leather in the 
;»p, which has an aperture in the side, and a screw con- 
nected with a stop-cock, which may again communicate 
with a jar, bladder, or gazometer containing oxygen, hy- 
irogen, or other gases. This communication being made, 
and the condenser being worked, any air that is required 
may be thrown into the box and propelled through the 
jet on the fiame. 

The use of the instrument is very simple. By a few 
itrokes of the piston the air is thrown into the chamber 
ind fornas a compressed atmosphere within. When the 

cock 
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cock b qp i.tj dl, Ike air caqpmdng issaeB 0at wiili |Rit 
ibrce in a sndD hit npid simai, whichf when directed 
fm tkt iliwf of a tunpr acts as the jet from a commoo 
liloir<i^pe« hit with HMice fg^daifaa aDd^regularity. The 
ioRe of the stream of mr is easQj adjusted by opening 
more or lem the small stop-cock, and I hare found that 
with a moderate charge it will remun imif<jlin for tweii' 
tj minutes ; opening the stop cod^, or the use of the sjr* 
linge, win immediatclj raise it lo its first strength. 

^* These kfowpipes are Tcrr portable, not liable to in- 
jurj, and answer, I befiere, the expectations of all who 
have tried them, and I hare made manj of them for dif- 
ferent persons. The wlude instrument, with a lamp 
adapted to it, pads up in a small box not more than six 
indies in length and four indies in width and height, and 
there is qpace enough kft fiir other small articles* I 
hare fitted up boxes rather larger in siae with a sdection 
of tests and other usefid artides in addition to the blow- 
pipe, and in this state thej form complete mineraloglcal 
traTcUing cabinets.'" 
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BY8ICAL Characters, are those derived from physicsd 
enomena^ originating from the mutual action of mine^ 
s and other bodies They are highly curious in a ge- 
*al view, but are seldom. useful in the discrimination of 
lerals, as they occur in but few species ; . and in these 
e cases the same physical properties are met with in 
y different species, 'i'he principal physical characters 
ich occur among minerals, are Electricity, Magnetism^ 
1 Phosphorescence. 

1. llleclricity. 

Ct 18 well known that there are two kinds of eIectrici-< 
» the one named positive or vitreous^ and the other ne-* 
tive or resinous. 

Electricity can be excited in minerals in three difTer-* 
: ways, — by friction, by heating, or by communIca« 
Q with an electrified body. The greater number of 
aerals which are capable of becoming electrical^ acquire 
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Uiis property hj frictioD. Earthy, saline, and meUDie 
minerah, in this way become positively electrifiid;' 
(vbereas, inflammable minerals becKme negatively electri- 
fied. Some minerah by this procesj become very easily 
and powerfully electric, wbile others become electric 
vvitJi difficulty, and exhibit but faint traces of it. A few 
niinerals become electrical by heating, and these belong 
to the number that also exhibit electrical properties hj 
friction. It has- been ascertained, tliat ihese minersk 
have at least two [loints, of which the one is the seal of 
]>ositive, and the other that of negative electricity. To 
these points, which are always placed in two opposite 
parts of the mineral, Hauy gives the name of titc- 
trie pole*. In order to distinguish these poles froB 
each other, the following simple apparatus, 6gure(I in 
Plate VII. is em|rioyed. It consists of a needle of 
silver or copper, having' at each end two small balLs 
a, b. This needle, like the common com pass- needle, 
is moveable upon a pivot, or stem, having a vprr 
fine point, and at the bottom a broad base or fool. 
This stem with the needle, are insulated by pladn^ 
them upon a cylindrical support of resin. Tousetto 
apparatus, we place a iinger of the left hand on the foot 
or base of the upright stem, and taking into tberigtit 
band a stick of sealing-wax which has been rubbed, pre- 
sent it, during a second or two, at a small distance &af 
the stem ; this being done, we withdraw first the i^ffit 
and afterwards the stick. In this way, the needle wiH 
be found positively electrified, in such a manner that, <C' 
cording as we approach to one of the balls, the iieg»" 
tive or the positive pole of a crystal become electric by 
heat, the ball will be attracted or repelled. The electn 
mty of the needle will be preserved a quarter of an liout 
w longer, and we may, while generating it, render it •^'" 
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sensible or very weak, by varying the distanc6| 
the stem and the stick of lealing-wax. 
>aline is the mineral in trlucli the property of 
ig electric by heat was first observed. It crystnl- 
prisiBs, which arc frequently nine-sided, and acn- 
witlt three, six or more planes. At the ordinary 
iture of the atmosphere it becomes electric by 
and the electricity which it thus acquires is al-, 
isitive or vitreous ; when two tourmalines are 
against each other, the one is electrified positive, 
the other negatively. But if the tourmaline is 
it becomes electric ; and if its two ends be aftcr-> 
;pproaclied alternately to the little ball, we shall 
that the one attracts, and the other repels tlio 
1 which we may ascertain the poles wherein tha 
e dectricities reside. If one of the poles of the 
ine be held near light bodies, such as grains of 
sawdust, these minute bodies will be attiacted 
one, and sometimes repelled as soon as they have 
it. When two tourmalines are presented to one 
so that the two positive or the two negative 
towards each other, they will mutually attract 
her; but if two opposite poles are presented to 
ither, they will mutually repel each other. In 
to make this experiment with success, the two 
should be either balanced on a line pivot, or sus- 
ly a delicate fibre, or, what ii the simpleiit me- 
ted upon tivo pieces of cork. When the two 
lines are heated, tie one of them upon a flat piece 
and present to one of its poles the two poles of 
tourmaline in succession. When two similar 
towards each other, the floating tourmaline will 
and present the opposite pole ; and when tw 
opposite 
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opposite poles are presented to each otiier, the floatiiq; 
tourmaline w!ll follow the other in all its motions, jvsl 
like a floating- needle guided by the action of a m^- 
net. 

Tourmaline exhibits electrical properties by exposon 
toheaU from 99^" to 212" of Fahrenheit. When, how- 
ever, it is more and more heated, there is a term wbenil 
ceases to exhibit signs of electricity. It often ha[^iit, 
that afti-r withdrawing it from the fire, we are obliged to 
leave it to return to a moderate tem[)er3ture before it ex- 
hibits any action upon light bodies presented to it, " It 
would seem, (says Hir v,) that beyond the term where iU 
electricity has become insensible through the action of 
too strong a heat, there is another where its effects ■> 
reproduced In an inverse sense. We have caused thefts 
of two burning-glasses to fall upon the extrrmitieE of ■ 
tourmaline, and have observed that each pole, after ba- 
ving acquired its ordinary electricity, would next otue 
to act, and, lastly, would pass to the opposite state; f 
that the iittraction. after having become zero, woulJ 
give place to repulsion, or reciprocally." 

If a tomiiialiite be broken when in a state of exclbli"- 
by heat, each fragment, however small it may he, hw 
tno opposite {>oles, — a phenomenon analogous to whal 
takes place in a broken magnet. 

In the tourmaline, the electric density diminishes i - 
pidiy from the summits or poles towards the middlt ' 
the crystal, and is almost nothing throughout a seiniW' 
space towards the middle of the prism. The grealw' 
density which resides in the positive and negative polei. 
is near the summits. This dislribution is analogouf to 
that of the electric fluid diffused about a cylinder. " 
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be rendered perceptible to a certain degree, iij 
g a tourmaline backwards and forwards, that ha* 
' its planes opposite one of the balls of the little 
; we shall observe, thut this ball has a marked ten- 
towards one point of the mineral ; but when the 
points to the middle of the prism, so that it is 
stant from the two poles, the needle will have no 
A except a mere fluttering given to the ball. 
jy has ascertained, that the polarity which the 
aline and other minerals receive from heat, is rela- 
the fond of their secondary crystals. The oppor 
id corresponding ends of crystals are generally si- 
both with regard to the number, to the disposition, 
le figure of their planes. The forms of crystals, 
er, that become electrical by a change of tempera- 
deviate from thi^ symmetry of form ; so that the 
or parts of the crystal where the opposite elcctri- 
are situated, although they are similarly situated at 
wo extremities of the secondary crystal, yet dif- 
their configuration ; one of them undergoing de- 
nts which are evanescent on the opposite end, or to 
decrements correspond that are subjected to ano- 
aw, — a circumstance which may enable an observer 
fdict beforehand, simply from the inspection of the 
J, on which side either species of electricity will be 
, when the crystal shall be submitted to the test of 
iment. Thus^ in the variety of tourmaline called 
te, which is a nine- sided prism acuminated on one 
nity with three planes, and on the other with six 
i, experiments prove, that the first summit is the 
)f resinous electricity, while the second manifests 
lis electricity. 

The 
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The same deviation from the rules of symmetry in tlie 
secondary form of crystals, has been observed in the oc- 
tosexdecimal topaz. 

But of all the crystals that exhibit this co-relation be- 
tween the exterior configuration, and the electric agen- 
cy, the most remarkable are those which appertain to ihc 
boracite, whose form Is, generally, that of a cube trun- 
cated on all its edges, and also on the an^ijles. Here I lie 
two tleclricities act according to the direction of four 
axes, each of which parses through two opposite soIU 
angles of the cube, which is the priinitive form. lu 
one of the varieties named dffrctipe boracitf, one of the 
two solid angles situated at tlie extremities of thesmne 
axis, is entire; the other is truncated. Now ncga 
live or resinous electricity is evinced at the angle whieii 
has not undergone any alteration ; and positive or vi- 
treous electricity at>the truncated angle; thus making 
eight electric poles, four for each species of dectri 
city. 

" We may now aak," says Halv, " whether, in the 
midst of the imposing apparatus of our artificial idb- 
chines, and of that diversity of phenomena which ft pre- 
sents to the astonished eye, there is any thing more oil- 
culated to excite the interest of philosophers, than thole 
little electrical instruments executed by crj'stallisatioiii 
than this combination of distinct and contrary actiou, 
confmed within a crystal whose greatest dimension It 
probably less than the twelfth of an inch ? And here the 
observation we have so often previously made recurs to 
the mind with additional force, that those production! of 
nature which seem desirous to conceal themselves from 
pur DOticC) are they which may reward us most liberally 
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for a closer e^amination.^^ Halt's Jf^alurdl Philosophy^ 
from p* 426 lo 435^ toL i. 

The third mode of exciting electricity in minerals, or 
that by communication! pccurs pnlj iiei minerals which 
are in a pure metiedlic state. 

II. Magnetism. 

Very few minerals are magnetic^ it is a cfaaraefer 
which occurs principally in ores of ir6n^ or in such mine- 
irals as contain a porlionF of metallic iron, of iron in the 
state of black oxide. 

A good many minerals^ after exposure ta the blowpipey 
become magnetical. ' 

III. PhospKoructnCi. 

Somte minerals, when rubbed or heated, emit in the 
dark a more or less shining light, or are said to be phos- 
phorescent. iThus, yellow blende, when scratched with si 
hard body, emits a strong light. When two pieces of 
Quartz are forcibly struck against each other, both be- 
come luminous; and fluor«spar^ when heated, becomesK 
phosphorescent. 
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GEOGNpSTICAL AND GEOGRAPHIC^ 

CHARACTERS. 

These characters do not require any particular 
ration. 
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